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(57) Abstract: 0? -Isomaltosyl transferase capable of forming a cyclic tetrasaccharide having a cyclo { - 6} - Of -D-glucopyranosyl- 
(l - 3) - Of -D-glucopyranosyl- (1-6) - Of -D-glucopyranosyl- (1-3) -a-D-glucopyranosyl- ( 1 - ) structure via a reaction involving 
Of -isomaltosyl transfer starting from a saccharide having an Of - 1 ,6-glucosyl bond as the bonding manner at the non-reducing end and 
an Of - 1 ,4-glucosyl bond as the bonding manner at the part other than the reducing end and having a degree of glucose polymerization 
of at least 3 is provided. Also, a microorganism producing the above enzyme, a process for producing the above enzyme, the cyclic 
tetrasaccharide obtained by using the above enzyme or a carbohydrate containing the same, and use thereof are established. 
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nV> ( BE ?"J a (C fc (t -5 IE 51J # ^ 8 ) T 1^ $ n -5 7 5 y ^ IE 5IJ ^ Wr -5 
20 ii^;&«*'5o 

>U □ -> ;U $g ^ ^ ^ U T u ^ =1 - 7. m ^ ]g X>« 3 iU ± (0 ^ S . ;^ . 
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1^ — t7^5^y'7-f'"fc:;^ (Thermoact i nomyces) a — 

h ^ ^-a^i^m $ ^ ^ i± -5 ^' o :^ ;± X>^- W f 'J iC^fflT^ -5 

cfcUo s/;6Sig(iJSi5&d«iiiT fins, e o r #ifiJUTa)iajg 

20 . JSf5pHJ±» ii^. pH3. 6 7hm.9 (DWLmizmMT*lU<t:< . 

titmmizmmuxisij . s tfioii-^ mm ^ ^(d <omm iz j: ij mm 

m^tLXa-1, 6 tJ^;!/!] v^USS^^ W U . C #f ^ 76 * lU <^ 
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C «!: t) -C # -5 c -«Sfl*lfc(i. MIC, fSiaUTffltN^. ^ O IS m :^ ;± <!: U 

Ti*. t-n(i cfc < » m?Lii. jsttmic ji-sigife, 

^!t^. mxu. m,mm. mmms mmu ^iz j^^mmtmim. 7}v^^j^ 

^fflO-S:^^A^Py'h^^7'f-;&«»iaTaDy. <?iJ;jL(i, !»gaiB5 8 

-2 3 7 9 9-^i:^SilX(it$^BB5 8-7 2 5 9 S^ii^/jiflC^^^n 
20 Tt^-5^Ktt^5^5l->'3S^^^I&«:ffll^■5*^A^'P■7 h^^^^f-lCJ: 

V h 7 -f - lc*$t^Tld:, @^j*:^it, ^(U^iftfS:^^ 

25 Lti^-Q^^o 
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10 «r $li it f "5 ti ^ (CI* . »f*^-5«IS7Ki§>S*^«Ei^(DigiafP7K;§ 

15 -sii^icji. -fiftfl*i(c(i. cfcui^^s. ^ias-co3iafia«]^fefr«ssjffl $ 

ifi -r -5 :^ II . ^J:S.lis :^ P •> ;i . jj5E ift it m :^ ;i . 

20 it^^ c i t)T'^ -So CO J: p ic UTtiit^ n-5;*:^Bfl©^*eEaHiSS 

25 ig^ 0;£:flti(7)^*^ ^m/j: e) C i t)5&i:/j:t^„ S . i Pii S 1t ® < . 
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iz J: X 'b mm ^ tiiz < < . *®^iBc u(c< i^n^^nt ux 'btti-miz 

15 f ij ffl T # s o 

7hKihtt. SiglS^^lt. ^feRSihtt. S^tt. ffe © aj Rft 

ihtt. HSI^tt. iif*»^<bK±14, mSSI^1±IW±14. lit S <k la ih 14 

4^. Mi*efemSJv lili*efem§iJ. SKefea^J. glTKR^ih^J. H^R^ihSJ. 
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±m. ^m.m. mmm. n^m. Bmitm^r^ii i^x . ^od^st. 
5 fflT^-s. iik9^(D^m t i^x It. mxit. m.mn. «fe*4> «s*4, ^ 

V t K □ :^ ;U n > . :^ 7^ t' 5l- -> H . a - ^ U 3 >> ;u x -r t' :t -> K . ti 

> * "H" fl* il^j . ^^'J5^>;uij5^>. y-^^>. \.--p 

15 =^U-7s. {f^)'^>. 7 ^ - > df O fte I* 3|sj i «f ffl f -5 C <!: t) , S 

7-' + ^h'J>, ?L <!: O ct /j: m m SJ i ^ ffl -r ^ C i t> T? 

^ * o «t y t5 . X y ^ ij h — ;u , + V u ^ - . v ;u 5^ |- - ;u i: £D 
fft :^ P U - a - ^' 'J 3 -> >;U ^ -7^ t K , V - T 5^ > . L - 7 

20 ;^;U77AK&t/c:;^^^p-;^;tj:if© 1 gX(i2ffii;i±(0i^-a-i*S-H-i* 

l4ifJffflUT. •(g:^PU--H-|**4X(iy-rxy l--H-|*i|4/d:<!f<i:UT»iS 
(C|iJ ffl ^ S C ^ ;&« T # -5 . 
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61*. }^^s mv^. "Si^^ ii(Dib(os.^^^-r ^^m<D^m.ii J: <mm 

HI I* 5fc a . aE tMi a M efc a ;S: «*: ic W *iJ fc fij ffl T # S . 

5 mxit. m'A. n^mm. i*pg. i»*i*pg. =^5*^. -Snij*^ 

s ^OHDv SofsD, V-;^. ^r'^^ yzfs I^L^ mofctl. :h\y — JlO. 
. T-y )Viy =l:^-. u - t - v ^ - /d: ^' O ^SIS i*iimc. -H-i***. 

U > . /\' - U - A . ;'3 X - K ^ U - A . *> 3. - 'J - A . "7 7 

15 y?.7K>>^'^-r^r, . 5^3=lU-h. O. - ^ > ^ A . 

■^^ - ^ h <f: O^KH. ^||<OvPy:/S. JiK ^ tS: «!f © v P y :^ ^1 . 7 
20 X^Sa^, ^^^^m. 6 # J: e» a/j: £05 31!^^ 
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. niiT. K^l>:3f4. ?L^I>:it4. m.i^miknfji^<DmM$kn 

t-. fiPffiU^c. wm:^-:ffj: iicowm^S,. Micli. gt?L:^. i&m 

IZ f ij ffl T' # -5 . 

10 ffl-r « C <»: "foT^-So -5-(C>fl!i. ^/tn, ^ffijg. pa. 'J->:^^U-A 
15 ffl -So 

t^s■s^a;S14!|^!lf^. xr* c n^^t^fiii^^fia. -ft s a^' g ^ a /cc if 

IC W *"J IC f ij ffl T' ^ -5» , ^ . -r > ^ - 7 X □ > a . > - 7 X P > 
/3. ^>'^-7xP>r. ^>'t7-^^P>';^-7T^:$' — ttv 
20 •^^Pv::^-77^^-)8. ^i7P77->?jfi^RliJiH^. ZIP-- 

'T^vil'J^. j?eS7l^^Ut>. :/P^^5^>, xij hP 
7t^x5^>. §P$fflfl&fiJ^7t^;i't>/d:<i:07K;Ut>^W;ftv B c G ^ ^ > 
. B 9 5^ (i L 9 5^ U ^ ^ 9 ^ 5^ > . 5t la . 5*0 
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. x;i/zf;^7^p-;i,, 7 i P £ <D e ^ S > . EPA. 

-<y7S^--tf. ;u >3 :^ - -tf . ^ ^ ^ - -tf/d: <!f 
^fflA#x + ;^. ^•;/7|?>x + ;^, :i7p|x^x + ;^. 7'pxx + ;^. ^ 
vif-y-x + ;^. t^osx^^;^. tf^tomx + x, uXoigex^^x. :^ 

10 P - -'Hf 'J - >5: <t: ® =& S ^ a ;S 14 4^5 ® ic 2|s: 56 ^ 03 ^ 1^ Q H . 

ife p c i /j: < . S^-Ci^aS<^;«tt> ^-xh=K. H *^ X (4 1» 51^ 05 fli 

15 5J- (D S ill it . ;g14^5i-©g«J<bl»±. iSiS. BlTKRfiih. ffeo^ 

sosttiiifiih. msH^i4Efiiji. mn^^itmst. m.itv^mcD'stmituE 

20 ^*iic. iS^lCiSffl UtE: ct #C5$iJ^d^"®«)T<S< V "IP . fie JS IC 1 1 -5 
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if • IS ® ftij >f • >i ^ . ;s w »j . ^ 1^ — h sij . mm. 7 s. y mm. 

IS IS n ffl ifei I* , mxit. -lb *ft p°p If t^ r i± . □ - i/ 3 > . 

5 'J — A . ?L j« . -^f -'l' . *» 51^ s — X h . y O y ^ tj: i: (OliimV . 5 It ^ 

11 iSfe <h' <© ;t ffl <b *t a . -b h P - 3 > , ^ T p - s 5^ ^ 

10 ^7P — V3>. S€*4v §fe**4v ^J^fflh'J— h>>h. 

o-v^t±iL;S» MjS. 7. =^ i& U H (D aM & it m. S> . -jbiK^K, 

lb ilt *4 ( -tf' U - e - ;u :7 ^ ^ , -t? 'J - 4^ ^ t y , _ ;^ |. 

;5fe jJiE L M s t» ^ =1^ ) . ^7 b > > -7 U - A , - ;U K ^ 'J - A 
15 , /\>K^'J-A. /n>Kp-v3>. ?Lja?. 77^- vx- 

, t:7'S'->>x — e><?'^7'j-A. 7:75« — >>x-t:>y3':i--A. ^ 
Ui^x-z^f^^'j-A, •ibislffl;*. ^tf — ;i--i';U'&:if<D»«i'(bMS. 3^7' 

-X. fcL^l^ (-^/'J-Att, '<-Xh>yc. j^^K. ISM. «}^J5»:<t:) . 
T -f i> A' K O . 7 -f ^ 'J - A . ^ X * ^ . € S . * O If ^b *5 i|i4 , 5i $1 . 
Si <b iK 7K if CO - -i? 7 :^ lb It p=p s S 7K ^ 1^ S 7K . # 7K . - 
=1P>, /^:7a.-Azi P > . ^- K h -7 £ CD^S^b^S.. B 'JIfe It ^ 
25 'J— A» BfiiltP — V3>. B!l*lt^-r;U» B«|ltihtf)^'J— A. BJ^ 
It it (ft P — 3 > . B !8I It it (ft 3l- ;U Jjf if <D B It • B Jit It it to -lb iia p^ 
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. M^m. mmm. m^m. mm. a^nm. ^mm. /t^^tj'Sij. u-p* 

>hms P-*>a>SiJ. :^ SiJ i: © g| T ii fft $ n -S o 
2|s: |g W <0 ^ 4* 0 $1 31 li c n ^ # «i K i: <»: *> (c « ^ ffl iiia filt ti (cl£ ^ 

It. mxit. T-t>K;*, =fv;4. it^^ 

9 - ;4 . a s + ;6 . /t ^ ;4 . t ^ -> ;4 . IS II ;4 <t: H 

jft ( ^ ia T }R ) , ^ /t - A , t ^ P /j: «!f (D fil 

i^Jig (M'^-cmW) . S.>i7iA. mmiA. - h ;u >* if <D ift ^ ^ 

15 (f ^ n -5 . 

^ W T' *iJ ffl T # O -i? 1^1 ,f: U T I* . ■ff'J X. . /\' ;6 . ^Jl^-)-0/-i 
no . =^ ^ >7' V ^ a 0 ^(Dm'^i^a 0 . y ^ OU)^. til Ss ;i . S 

'J>'7'y^':^. -7 -fe 'J «!: ©^l^ttM^bTkm. ;^^'7^>. ^ ^ -7 
25 /t;i/5^>^. ;^-3^zy>^. 5j-ix-f>^. -jy 
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*^WTfiJfflT'# ^ =1 -;U^<i: LTIi. mXli> ^ 0 0 Jl 3 

-jis iz^ y -jis -b h ^ 7^ 7 'J 7 ;u □ - ;i/ , x 7 u ;u 7 ;ni - ;i/ 
. :t u 7 ;u =1 - ;i/ , ^^-jutji^-ji^s ^ y u > 7 ;u 3 — ;u , * 
5 ;^ ^ y u > 7 ;u □ - ;i/ . ^ + -> ;u :^ y - ;u . :t ^ 5^ ;i/ K -t" ^ y - ;p » 

7HUx5^l/>^iJzi-;U;&:<!f(0ig«R7;Uri-;|/ i^MT JU^ - Jl^^ii 
10 8>tl'5. 

7^ u ;u . s u ;^ 5^ > ^ 3 ix X 5^ u ;p . }\^ s. ^ >m^ i' ji . 
7'J>M3U:x-T-'j;u. 1 2-tKP + ->;^7^7'J>^3Ux-7^'j;u. 

:^ p e ;u , h u a 'j ^ 5^ > ^ y -tr y > . v ^ u -r > ^ y p if u > 'j 
7t^ 'J + ■> X > ^ ^7 u ;u X - 7^ ;u ^ h U X y - ;u 7 5 > . u 
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X ^ ;u X - 7^ ;u ij > ^ , ^ □ 'C ;p -y- ;H] -> > :^ h u A » f -> }4 as ^ 

^ l^- ;H] V > h y X ^ y - ;p 7 5 > . -> ;6 flt fl» K > 5^ ;U ^ -5 U > :^ h 

^ ;Hi A. i^<t-t^Jl^b:*Ji^ — OA. mitT )V ^ ^ y ^ y 
10 ;P7K+->>?^;U-N-t KP + ->x5^;U>r5^yu-H7A^^-<>/j:<i: 

^x^-r;u. '5>T-'vU'>^tyx^y-;uzsK. irv'Jivx^y- 

15 ;UTSKv ty;tH'>®E7ttyx5^U>^»Jzi-;i/, ?LBg5Uy^5^;U. 
?L^-fe5^;i'. 7H'J:4-+->x5^U'>-fe5^;Ux--r;U, 7H'J^+->X5^U> 
*^5^;U7x^;Ux--r;Uv ty^e? 'J >^7K'J;t + '>x5^U'>v;uti' 
y ty^C7ij>^;t^ij^ + ->x5^^>y;Hf^>v ty::^7^TU> 
^;HU^ + ->x5^U>v;Ut':^>. h 'J=i-U-f>^7KU5l-+->x5^U> 

20 V > . 7" h ^ ^ U > ^ tH U :t + -> X 5^ > y f y h V tI^ U 

4^ -> X 5^ U > t X ;i . ^ 'J ;t + -> X 5^ U > ?g t ^ -> ;S /d: <!: 03 -f Jl- 

a-X^>:fi Jl. 7 K U K , U - + 1/ y K C . 'J V - ;U U 
25 P-y5>. 7'UU7>hU'-+U«>K. xj^v^YS. t':^^5 

> R . yj U 7 > h 7 7 ;^ h ^ - U h . tK > V - R /j: if © # fe - 
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X p - A B ^fi!: oSfe^ -;u^fe^, ^^.^l-yj-^FCF, Z'Jtf 

:^ ji' - u ^ (o m ^ - ji'^^m . \^ 'J •> > y ^ o > u i£ (D ^ & ^ - ji' 

mm^s /3-^P5^>, U3bf>, ^ P '>>^j:<i: P5^y -< K^fe^ 
. ->V->, -y-^P-^U-fxp-, 'Jr;Hz5^>7Sj:i:05:7^7K/ 

-> =1 - <t:(^)+ / JU ± (^) <b ^ 4^3 ^ S X>^" ^ (f ^ 

iii^xit. mxit. Mjs#. ;SJi#. ii as # ^ X)^- ^ (f e> n 



wo 01/90338 



35 



PCT/JPO 1/04276 



«:<!f;0«^Jf fi£ # i|s^ <!: U T (i . ^J^(i. T-feK7iy>, T ^ 

5 hP45>P-;Uv ^S^T^Ur'tH. xxh^rf-;!/. x5^;i./\'-iJ>. 

B^Ky^ — 'J:^p-;p. -/>h-;u, p - ^ u y-;u. -y- u 

^ i^fzm^^n^n^im-r ^ c t # -s . 
(o ni^- )i =E > m . ^ juf^'j>. tKP3juf^y>. yuK — v>. 

•y--;Us bf U (JU±t'^S>B6) . C ti 6 £ t' 

:^5>B(c:P-r'S'fb^ite8, L-77>=i;Hf>K-^v 2-O-a-D-^ 

;ni -> ;u - L - 7 ;i n ;u tf > ^ $ (i i; «)<!: -r -5 ^" 'J □ -> - l - 7 ^ 3 
20 >nf>^, L - 7 X =1 ;u bf > *) u < i*^'" 'J n ->;u - L - 7 =1 ;u t' >^ 
(D7i^)iitmmw (S'J^ rjjgattt: ^ $ > c J ) . L-7^3;i/t>^ 

Sf[^x;^-r;u?5:i:OL-7^n;ut'>^SIS<*ni:<t:<Dtf^'5>ClcS-r 

•5<t:^!^. i;u=f^;u->7xP-;u» =iu*;u*>7xp-;Uv cine>o 

25 h37xP-;U» a-. jS-. r-» &D^5-K=ihUxy-;U. dti 
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7 a Jim mm. v-j\^if7mmm. r ^ /^iAmm. 7 7f.i3 \^tdmm.. ^ 
zi ^ -^mmm. o + a o «a th 1^3 . '^ — ^ly^mmiini. ^"^/^"prnmrn 

:ymmi^. ti :y V '^mmm. ^ ^ > 7.'^ — \:wm^. ^ ^-r iy^rnvsi. 
^ ^ if -t^- tt dti 1^ , 'TH\immm. ^a: ^ » tti . =1 > 5? :b ttiti =3 > 5? 

^^^mmm. ^-j^-tmmm. -^vwmm. =E=^mmm. 

m^. i^^v^^atu!^, =LXiAmm. :x')wmm. b ^ -i^^n&mm 

. 3^4^-'ttm!i^, m.mwmm. MM.mmm. :y ^mmm. [y^iymm 

-Qmmi: ^ hm^'^mm^ t l x 1* . 0ij ^ is . f^m.mmmi>^m\-f ^^in,^, 

S'F # $ T L^ >S ^ - IS; (Z fIJ ffl -e # -5 1$ . 7^ . ^ S 7K . S 7K 

I£ m ifi <Z) ^ #S ^ t ^ fij sfij ffl x # i) o 

y^-y- - h-^vteJ^^xf^^U/x^i^^UXXT^^U, 2 - (2- 

t K p + -> - 5 - > ;u :7 X - ;u ) k > ■>/ h 'j T — ;u . 4r v y 
't7P*->^, 't7P*->i$x5^;u^j:f,u:(c c.;h, h (r> \t (r> m 
mWOi^t^. 5 - -^^ p P -17 ^ V ;u , ■^7- T - > . h i> > /j: i: 0) ^ ^ M 
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' [3' - [2- (3-^-:f^JU-4-y-f^Jl'-2-^7W>-2- 

;u] ^zyj-'i^Aa-y-fH (»J:g ry^K->j ) . 2 - [2 - ( 

>j ) . 6 - [2 - [ (5-:/pt-2-tfgv;u) zsy] ifzi;u] 
-i-x5^;i.-2-e3'J^C7Aa-y-rK (^|J« r^^:^-;uj ) . 
2 - (2-7'^uytf-;u) - 3, 4-v>f^;u-;i-4^-y-Vij-'5Aa 

15 NDGAJ ) . yf^^U t K P + ->7 - V ( « TBHAJ ) . P Z/ 

5^ ;u t K p + v h ;u X > ( S'J ^ r B H T J ) , 4 - t H p + V > 5^ ;u 1 

^ 0fl -C f ij ffl T ^ S fifi • l&MM t UX It. HE (Z fig 5i- T ^ X 

<^)7i/-;ui®, v;ut'>K. D-*j^jum. iSivMU^om 

v^PP7x>;i<!f(D/\py>'fkb:"7.7xy-;i'^, 3, 4, 4' hU 
25 ^7 p p :;;3 - U H . ^t'v 1^ y x^ y S K/J <!: S 

K5^. ^-fb^ >1f;u 3 - A, iS<b^ >-bf h ^ ^7 A. ^fb^-'^ 'J - -5 A 
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- ;p . /N y * » ^ /t - 5 > h ;4 . :fj > 7 ;U . ^=E-JU. ^E'^> b- 
}V. -y- 'J 5^ ;U ^ > 5^ ;P /j: <!f X>s ^ (f t) tl . + h»J <i: UT(i. mPLU. 

;up>^, 3 > K p 5^ >fii5t^, T^^u^^, -fe;up-;u. -r + j^h^v 
^^utI^^K, tKP + '>yp»J>, tf^a'j>K. -y-^mi/y. ;t^^:-> 

25 \:lX^i>>s ^J\^ — ^>. 7^ — >, /\' U > » P -> > . V P -< -> > 
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^->. ^^?U>. 0 - 7 s. y m^. r - 7 s. y mM'P. ai±<Dit-^^ 

(^) ^ A« ^ (f e> ti -5 . 

- ;U s tH 'J t' ^ ;U e P 'J K > , U 7 ^ U ;U K :^ h U A . U tf ^ 

0) Tic <t: ^ If e> n -5 . 

15 <fc < . igfQ. igs. it)^. 2§^. ^m. wl^s mm. ^ 

m. mm. ;±a. stfr. @ <b /<<: £ *p o :^ ;£ s n a li n -a » ^*^Eg 

^mmtuxs mm^^fczi'j. am. o. i %iu±. j;yMsu<i4. 

20 1 %iU±#WlS: UtoSOA^Jf ig-e*<5. 



1 ^ SI e> 0 ^ 7t tt ^ 4* «i s (^) IS 
25 ^ (msh^ Pz-y-ts-xhji . T-y-tt'-;u*iJSCifi±iJig) i. sw 
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tK^ 0 . 0 6 w / V m.M ^ <f ^ A • 7 tK^ 0. 05w/v%& 

U 7h ^ fji ^ ^ . 5 0 Om 1 § = ^|7^;^=JIC 1 0 Om I Atl 

^Ph:"X7t?;UXC9 (PERM BP-7 143)«-iSaUv 27°C» 

5 2 3 0 r pmT4 8 mmm^m'^^^ [y fc'^. m>L^'i^mLxmi^=&m^ 
^m±m^mrco mic. 't(D^m±m=s:^- ^ ^ i^-z^ (i 2 ox;, 1 

10 , b: U v><h7X<!:OjljS (#MttT6 : 4 : 1) , mmy\y- b ^ UX 
. T^USyU-h ir + --tf;U'y;U60Jl (20X20cm, ^^u^ttiJ 

it) ^fflt^Tv 2 ^mm-t ^ '> V :h <f jimm <7 a-^ h ^ ^ y -( — (jut 

. FTLCJ tlB&IE^-S. ) ^^7>3:t^. ± O «l M * 5}- g| U ;t , 
;4<i:L/T. 5J-gt U /b^SI® ^ SS^ - ^ / - ^UiiT^fe U , ^ , ^tl 
15 HS^ >-7-'J >)4T5efeUTga'<7t«!:c:5, R f fit 

4 B^rai^ias i^uT, 7jc^^b:^ k u ^7 at p h i 2 fcsig 2 H^rBi 
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^XHftit^ttiliji) <t:7-;t->3£^^fl& IT i r a 4 l 1 Jl i^jU^ y 

n ^tifcmn(omf&^MjB.mi^^ I- if y ^ -ii. (lUT. THP 

m&lt. 9 9. 9%lU±x-&-5^<i:**¥JWU7t. HPLCli, r 

v'a'^T^'y^^CShodex) KS-80 1*^AJ1 (BSffiSXi^iC 
#t±®!iit) ^mi\. *©iSai^<f <!: UT(i» :/3 ^ A rt 6 0 . jgtfj 

(±. ^^SJ/ftt ITR I - 8 0 1 2J1 (mV-*|ciC^ttiiit) ^ffllNXft 

li^mPfil^JUTT* y s * ^ n°n « H M fl*J icl^ ^ 7C 14 (Z) ^ S T' -5 i *IJ BIf 
15 l^fco 



mm2 nmTt^mmcD^mmm 

'JKfif^lff FAB-MS) SMIBte 4 9 (D^n h> 

25 ^^ifr^t. 2^^MliD-^;H]-;^4^j-^X)^e>J5:'&^*itliMT'^^ 
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MIC. *SISS:ffll^TiK^a^ttRi;^ (JUT. TNMRJ tmsis-r'S) 

- N M R 7.^^ ^ JUA^m iotl. Cne»:^^^ h;KCO#. fKJEPSIM©*) 

<D i:<Dm^ ^ it^uyt t z. ^ . ira — ptr7> • vi' — -^yu • ^ty^ • 

5 'r:4"^5^hU— (European Journal of Bio 
chemi st ry) J . 64 17^M648M (1 994^) lC|Ei8$ 

tlx i^^$¥m7ti±mvi.mn ld-^^u i-^e) - a - ^ - }\,z^\±=y j 

(1-»3) - a- D- ^^;HJtr^y (1-^6) - a- D- 

if }V^\L^ J )\,- ( 1 3 ) - a - D - ^JU □ tf ^ y -> <;U - (!-»■} 
10 ] (O:^^^/ h^Uih-Sl «i ® <D ^ it . 13 4 ic ^ "T ^ W Eg $1 . BP "& 

. ^ n {-*6) - a- D-^^^Uutf^yi^JU- (1-»3) - a- D 

-^r;pritf^y->;i'- (1^6) - a- D- ^;uzit:7y>>;u- (i-* 
15 mi^3 /\'5=-;i/^-^'^pif^7H;u:^C9*»6.0a--<y-7;uh->;ui£ 

38 *» gp ^J- 5}" » 4*1 (flSa^ V >'7' y 7. # 4 & . *iiS<b^^ it^tt 
iJit) 4. Ow/v^, (SlSiS ITT-y- h 5 KJl . 7 D- 

t t-;Uttit#ttiUjt) 1. 8w/'v%. 'J * U A 0 . 1 w/ 

20 v%. UV^-T^hU-JA - 1 2 7lc^0. 06w/v%, fi?lE®|V^^"^-> 
'^A-7 7)<;lgO. O5w/v%^^tX7K;0^e>;5:-5;«flsiSidl*. 5 0 0ml 
mE.ny ^ IZ ■[ 0 0m I -foAti. 5i--h^'L/-:/Tl 2 1^. 2 

o^j'raiMMU. ;^aiUT. /^5^JU:^-^^'Pt:'7.7H;i/^c9 (ferm 

B P-7 1 4 3) ^^au. 2 7''C. 2 3 0 r pmT4 8 mfii^^^M 
25 igU UTSlgiljg^lffc. 

§M3 0 L(D77-^>:^'-|C|i4gS(Oti^<!:l^mfi£05tglfe^i^2 0 
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2 7^, pH6. 07^S8. OJCft-fe^P^. 4 8B#rBl)im}l 
fi/mlT*y,ji/|j>iJ-g8(1 0, 000 rpm. 305}-^) UTEUR 

9 0 0 #fi[) T'&o;to *B#m;S14ttJ>:© J: ^> IC L/T;lJl3t 

Bn-&» /iy -^^rigjg 2 w/ V % <i:;S:'5«fc p ic 1 OOmMit^^SSjg ( 
pH6. 0) (cjS»$l±»S5S>ft<tU;to -eoSSiSiSO. Smilc^ 

10 05i-F^it3HUTSJ!5^f^±5S-a:fc^. -e-cDSf5>S4'<0^;U3-;^ 

m (Z) ^ ^ ;S 1 # ia t± . ± IE CD ^ T 1 5)- Fb^ (C 1 m t ^ JU 3 - 

15 S , 

H ®l 4 5^ ;u X • i^' p t' X ./I' :^ c 9 e> O a - w ;u h V ;H£ 

ll®^3-C?#e>n7£:taS±;"t$*j1 8 L^-S 0%|&faefES;«-e^tfTUT4 
20 °CT'24B#FBT]KjgU;5:^. *(D^itffitliii|*l^)a/C>5j'g|(1 0, 000 r 
pm. SO^j-ral) UTmiRL. lOmMU > ^^iffijg ( p H 7 . 5 ) Id 
iSie^. I^IS^jSlCjtt UTS«T L/T. WCD^m;Stti^ 2 4 . 7 0 0 

#fi^#t^ii^m«**)4 0 om I ^mtz. z.<om.mmm.^ f-t/it'-::^ 

(Sepabeads) FP-DA1 3JI ^ JU ( H. § -ft ^ !|* it # iSit 
25 ) *ffl t\7t'r 5*- >3S^^ ^ Ai? P ^ h y ^ 7 - (>7*JI/Sfi 1 0 0 0 m 

I ) ic ffi u ;t o ;^ ^ m li . -ti If - X F p - d a i 3 <f ju iz^&miff iz 
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, $^i>&mm^ iz^miyfco aommB^ i MWS'&'^ti ^ omMu>K 
t^mm (pH7. 0) (cs^ru. "tom^m^M't-'^mLx^i^^^^ 

^ . r-b^rtJ'UJUCSephacryOHR S-200jy;U( 
-fe77^U;UHR S-200 -y^KCBS^ L . fiS© 1 M 6 0 

5^JU-h3/t — ;U (Buty I - Toyopear I) 650MJ1 ^ )V 
(m y -^it^tfciSjt) ^ffl t^Jti^TK:^ ^ A ^ P V h ^7 7 1- - ('T^l' 
M3 5 0ml) (CttU/b, 2|s:^^(0^^|*. :r5^;i/-ha/'?-;U650 

15 ica. ^ iS JS 0 . 3 Mf+ifi-CiK^ 

(pH7. 0) (cS^U. -^-O^WiS^ jl'L^5i-g| U X^i§!t^ 



1 
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a - W h 




(%) 


m m ± m 


2 6,9 0 0 


0.4 1 


1 0 0 




2 4.7 0 0 


1. 8 5 


9 1.8 




1 9,4 0 0 


3.4 1 


7 2.1 




1 3,4 0 0 


1 8. 6 


4 9.8 




10,0 0 0 


2 1. 3 


3 7. 2 




6,4 6 0 


2 6.9 


2 4.0 



7. 5w/v%iiS/H'JZ^'j;i/75 K^r^tfSDS-TH'JTi^'J^U 

T5Hy;umm*ift (sDs-PAGE) ici:y. ^^^mom^-cmm 

^ p°B © M e > H (i # — T- . J^Jg <D S # a T ^ ;t . 

10 PAGE (^'JI^M&7. 5w/v%) IzmUs 1^ H* IC j* Ift L/ 5^ ^ fi 
T2f:Sm^Rfift©5^^S*;fJ^L;t<tC6. 5^^=^fi$^ 1 1 2, 0 0 0 ±2 

0, oooy;i/h>T"*c»y£:o 

U Z 'J ;U7 5 F -^r ;u m m ;* 1* (C ;5: . 'S^" 4" <^ ^ ^ /'^ > H ifc 
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J^, (pl)fii^5. 5±0. 5 l^$>z>fc. 

5 fc, 2|^^^0?SjiSg(±, pH6. 0. 3 05^rBliS^5T'iii<j4 5°Cv Sjg 
pH(i. 35'C. 305^KSfl5-CiiS*j6. 0 T $> ^ /to ^^UmcO'Um^M 
tili. ( 2 0 m M St^ii®;^. pH6. 0) € # S S (C 6 0 ^J- 

o pHS^Itli. :*:iS^^pH(DM/j:'55 0mMiS®}S4''e4"C 

10 . 2 4B#Hfii*#Ufc^. pH*6. OIClSML, ^??-r'5®m;St±^}l 

m-r ^ z. t izjz ij mtbf^ic ^<oi^^^^7 tas (ph 

15 fc. 
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^ m ^ ^ > 


ffi *f e (%) 


^ JS -f ;r > 


ffi *f S 14 (%) 




10 0 




1 




8 8 


B a** 


10 2 




9 8 


S r '* 


1 0 1 


C a** 


10 1 




8 9 


Co'* 


10 3 


Fe'* 


9 6 


C u'* 


5 7 


Fe'* 


10 5 


N i '* 


10 2 




10 6 


A 1 


10 3 


EDTA 


10 4 



5 . N ^ ^ 7 S y K B5 ^iJ «i: U X . BE 5'J ^ Ic fc (t -5 Ifi f J # 9 IZ ^ "T . 

V □ >r > - 7 :^ A ^ > K - ^ u -> > - /\' 'J > - 5^ □ > - t X 5^ V 
10 >-7^ — >-::^nu>-7:^/'«^4^>-yu>'>Ta$n-57^y®i 

K ^'J ^ W U T ^^ -5 C t Rfl U ;t . 



H 11 6 /\' 5^ ;u :^ • p b: X tK ;u X c 1 i t> a - >r v t ;u h -> ;u 

15 MB^'if'^m^ IT /'« -f > ^ X # 4 ji 4. ow/'v%. mmaaam 

ir7-y-t5-::^hJi i. 8w/v%. 'J>^-:^'J':>ao. iw/v% 

•7 7K^0. 0 5w/v%^it;C7l<.X>^e)^i:-5;S<*ig±te^v 5 0 0ml^ = 
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m-MMi^s i^mi^Xs /■^^ji^T. ' -i/n Ext^juxc \ ^ (ferm b 

P - 7 ^ 4 4 ) ^mUly s 27'C. 230 rpm-e48HtrBl|H]fetiMig 

5 §83 0 L(^:77-pi>^-lc:«^§l©li^i:(^iiafie(Digilii^$*i2 0 

LAtiTv Anf»3iE@. ;^aiuT2 y'c^ufcfife, mmmm ^ v y v %=& 

^mU. 2 7°C. pH6. OJhm.8. OlZ^t>-D-D. 4 8 B# FbI ii M it 

.il'D^i-glClO, 000 rpm. SO^fm) LT|HliRU7t±jiiiS^18 
10 L 0)2^Hs^;Stt(i 1 . 7#fi/ml d^^^jStt**) 3 0 . 4 0 0 ^&) 

t;. 2 4B^FBl«lgUfcf*. ^©^^5tSJ!|eo«:jS/D>^gt(1 0, 0 0 0 r 
pm. SO^^TbI) U X m U U ^ 0 m M V > }& i p H 7 . 5) IZM 

mm}&^ 4 ^ 6 m \ =&mfco z.<om.mmm^ Ft/ttf-x (sepab 

20 eads) FP-DA13jy;U ( = ^ <b ^ it # tt IS iS ) t\:fc-f 
^>5S^^^A^P^h^^^7-r - (y;U§mi 0 0 0ml) iZ^Ufc: 

o » ig , -fe yt tr - X F P - D A 1 3 y ;nc: RR ^ -Tlc. S li 
lci§ttiL/;£:« z.(ommi&^ ^ MiSS^^^t/l OmM'J>^li»jfit (pH 

25 ■t77ii7g;U(Sephacryl)HR S-200Jly;^^ffll^;5: 
7 7 -f ^ ^ 'r-:'3^A^PTh^''^7^- - (-jT-^UasOOml) ICittU 
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fco -b77^'j;UHR S-200 <fJU iZt&m fiSS 1 M 

fco MIC. mMm6f^ 1 MJiSE S ti^ 1 0 m M "J >SI|g®}g ( p H 7 . 
a/t — ;U (Bu ty I - Toyopea r I) 650MJI ^y^U^fflUfc 

-T4^^ vx > h TiSiii $ -arTt t C 5 . «iESS!®if8*I 0 . 3 M f+ i£ T ^t* ;i/ 
(D|iliRLx7tS^>g^«:lMfiilES^^t;l OmM'J>KJl«;S (pH7. 0 

15 ^^m<^;f&i4M. ttjstt, jR^^asrc^-r. 
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o - •< W h 




(%) 


mm±.m 


3 0.4 0 0 


0.4 5 


10 0 




2 8,0 0 0 


1. 9 8 


9 2.1 




2 1,8 0 0 


3.5 6 


7 1. 7 


r 7 >f — 7^ ^ - ;<7 ^ A^tbjft 


1 3.7 0 0 


2 1. 9 


4 5.1 




1 0.3 0 0 


2 3.4 


3 3. 9 




5,5 1 0 


2 9. 6 


18.1 



7. 5w/v%iiJg7KyT^'j;U75 K^^tfSDS-PAGElCcfc 

^'JT ^ U ;U7 5 H 'if- ;U S m i<) ;i (^^USig 7 . 5 w / v %) IC fit U 
10 . IDI»#lC;*ij!jU;t5^^Sy'-;^- (a2ti:A-f3|--^«yh'-^7K^hU- 

1 02, 000+20. 0 0 0 ^ }V h >-Q^ -D tco 
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. 6±0. 5T*o/£:o 
5 i@pH(i. 3 5°C. 3 0 6fm^i:&Xm 5 . 5 JbMG . OT'^-^/bo*^ 

m(Di^m^^i±it. mmmm (20mMmmmmm. ph6. o) 

. *:»m(7)±ie©^fefl=TlCfc(t<S^je p H p H «^ 4 . 57bm. 
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^ JS -< > 


mmmn. (%) 


^ Jg -f ;t > 


(%) 




10 0 


Hg'* 


2 




8 3 


B a'* 


9 0 




9 1 


S r 


9 3 




9 1 




7 4 


Co** 


8 9 


F e'* 


1 0 4 




5 6 


Fe'* 


8 8 


N i 


8 9 




9 3 


A 1 


8 9 


EDTA 


9 8 



7 3AJI K/W3j- vJ^T^AXaUit) *fflt\T^«TUfc« 2|s: 

■r. 'fyp'fe^>'-7'x/t^^>^-:i/'ijx>'-/\*u >-5^p->>-t 
10 'J > - 7 ^ - > - y u > - u > - \) > X m.^ n % T s. J 

^ IE ^'J ^ Wr -5 C i ;0^" *ij o . 



15 mm'iBL (pH9. 0) [zn\^x. s^frL/fc^. ^mm'^xm y m & X m 

ia3jg^lc;5:-5J:e>IC%mL/;S:o ZCDW^M (1ml) [z ^ 0 u. g. <D 

> K '^^^y-'tf i^itm.m^^^^mm.) ^m^.. 3o°c. 2 
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.3lEi$0. 9ml/'W>. MiBTO. l%h'J7;U:^Pi^^-8%7-feh 

— h u e> 0 . 1 % h 'J □ i^K- 4 

Ufc, ffe <^ ^ 5^ H <!: cfc < 5^ g| U 3 y 5^ [P22 ( J# B# H 2 

2^^). P63 (fiiJ^BtiaiiitieS^i'), P7 1 (^J#BtK$t|7l5^)] 

^^i-DlU. ^tl-€nK^$zjgU;t^» 2 0 0 m I ©0. l%hU7;U3f 
10 P It^ - 5 0 % T -b h — h U icigJS L/feo c n 6 © y 5^ H *4 

15 ^5 







P 2 2 


i^V-TJ^/N^^^V-i/;!/:^^ ^ >~r^l/4=^^>-r>^/^^^>- 


P6 3 




P7 1 





H ig^ 1 0 y\" 5^ ;u X • ^ p t' X N 7 5 6 <D a - w ;u h *> 

20 ilS gp 5^ 5)- jS !^ F/l-f ^5=" ^ :^ # 4 J 4. Ow/v%, PSJAtiJl^ 
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ITT-y-tS— XhJ 1. 8w/v%, 'JV^— *'J't?AO. 1w/v% 
. 'J l^M — i- \- U O ' 1 2 7KlgO. 06w/v%. 15iE^7<^:?-V't7A 
■7 7K*IO. 0 5w/v%&a:^KA^t>^f^jai*JSlfe^, 5 00m I lg = 

ft37'7;^a(cioomi-r':>A;h., h^7b — ::f-ci2i°c. 20^ 

WJSSL. J^iPLT, /^^^^UJ^-yPlfXTH^UXNTS (PERM B 
P-7591) ^m«L. 27 °C, 230 rpm-e48a#Fp1lH]|ElgMi* 

# L t <D ^ fi i$ « i: L » 

§»3 O LCD^T — — (Cfi^#(t)li^<i:|^iiaj$a)iSl|fl^Sfet|2 O 

^?iL, 27 "C. pH6. O JbS.8 . O IZ ^ *> -D -D , 4 8 f^fiiM^i^W 

tg^Ly-co ^m'ik<Dt^m^^<D:^mm}ii^itm . i mia/m i -ea&y 

. 'D* ( 1 O , O O O r p m . 3 O FbT ) L T IhI i|X L ± >t *^ 1 8 

L <0^mmfSi±lt ^ . imia/ml (IS^S^;S14S|it)1 9, 800mi4) 

^ ©I 1 1 5" ;U X • y P t* X ;U X N 7 5 A^ t> ® a — -< V -7 ;U h V 

^IHl 0-et#t);h.fc±g^±)t*>l1 8L^6 0%iaifDfiJit^j^|T*JS^JfL-C 
4°C, 2 4B#r^SjgLfc^. ^a)^^;^:^!^^iiiL^^i•ilt (1 O, OOO 
rpm. 305j-ffl) LT@l|XL10mMh'j:^-ie^ii»;"?|(pH8. 

3) izmm'^. ^mm^izn Lxmm Lx:^mm^^t: -i 5, 700m 

epabeads) FP-DAI 3j ¥Jl't:mi^tz-(^>^^i3^J^<P 

pvh^^:7-r — ooom i) (C'WLfcc :^mmit. -Iz/n° 

f - X F P - D A 1 3 -tf ;U fClJR ^ -fr -r (C . 1^ qft ^ Hi (C ;t Hi L o CO 
P^v■^^1M^SgS^^t^1 OmMU>^i^®;^ (pH7. O) iCjFfLT 
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e phac ry I) HR S-200JI ^ Jl' ^ m fz7 y ^ — T -( - :h 

^ jxif h {f ^ - soomi) ic^UTt. :^mm\t. t 

^i-^l MSSES^^CM OmMU (pH7. 0) (CStffU, ^ 

®2<fTja*ji#C>^J'S8IUT^jS!|e!l*l^#. ir:/5^;U- h3/t-;u (Bu t 
y l-Toyopear I) 650MJI y^U^ffltN/ti^TK^J^A^^PV 

m M h U :X (pH8. 0) ICjStfrU, ^ © jl tff ^ ^ 'C^ ^j- 
15 gSL^T^jS4^!l*P*$. r:^ — /t— Q-h3/t — ;l/(SuperQ-To 
y o p e a r I ) 6 5 OCJ 'yJ^S:fflt^>t-1':t>'3S^*^A^P^h^^ 

/t - ;P 6 5 0 c -5^ ;nci» 3i -a: r (c. Uft ^ iS 5i> ic iS as U . me)n;£:iSai 

iii 5^- ^ lei iR L T s mmw.s,tvtzo iiommco^ y^T v y [zi^{^ ^ oc - 
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X g 






(%) 




1 9 0 0 0 




inn 




15, 7 0 0 


0. 64 


8 2.6 




12, 4 0 0 


3.5 6 


6 5.3 




8,320 


11.7 


4 3.8 




4,830 


15.2 


2 5.4 




3, 8 5 0 


2 2.6 


2 0.3 



7. 5w/v%ig®7t«iJ7^'y>UT5 K«:#ti^S DS-PAGE(CJ: 

«*I1 1 2, 000±20, oooy;i/h>T*.-p7t. 
15 >J1 (7-7->-^ A • 7 7^1/ v-xZ • A'-r^l-x^ttiiit) ^WHm.'^TH 'J 

pH^iIiJ^UT2^e^©limj^€:^«>fc<!=C5. (p I) Ii$ti7 

. 8±0. ST^^yto 
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5 S^ttlis mmmy& i2 0mMmMmm}&. pH6. O) $:#SS(C6 

0 5j> FbI L. . 7X/^u;fc^. si^-r-s^miStt^iis-r-s c it iccfc y * 

«e>7to ^fc. pH^^ttli. 2|s:P^^ p H 0M/J:-5 5 0 m M|g®;gif T 

10 ) » m ^ 6 (pHS^it) cne>co0ic^$ti-5<!:fcy. * 

*:p^(D±iE<D^fit=TlCfc(t-5S^pHJ§E(ipHi^4. 5;!i5^*)1 0. 
0 o >b. 

15 ^T-c7S^mm(D:H'A{zmcxm^tto s^m^aric^-To 
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^Mi^n (%) 




^MfSi^ (96) 




10 0 


H g 


0 . 5 


Z n^^ 


7 5 


B a ''^ 


10 2 


M g 


9 5 


S r 


9 1 


C a 


10 0 


P b 


6 9 


C o 


9 2 


F e 


9 7 


C u ^ + 


1 5 


F e ''^ 


9 0 


N i 


9 1 


Mn 


1 0 1 


A 1 


9 4 


E DT A 


9 2 



C u Raw 5 n^o S;^:. C a ^^-c^Sti-fk^ n^&OC <»: "bv E 

7 3Ail (7y5-1'K/W:t '>;^7^AXtti!{it) ^fflt^T5J-^L/>S:, 

10 U V > T y . H ^ 8 T' R« 6 ;OMC U , /'^ 5^ X • P f ^ tH ;u X C 1 
<i: - S{ -r ^ c «!: U ^ . 

mm It. N m jffi 7 5 y ^ le f u t o T . ii ^ . ie ?ij a ic *3 (:»■ -5 ^ij s 1 
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5 mm^m (ph9. o) (cjt*uTS#fu;tf^. mmmmx-ii^ m & x m 
I (ommizfji^ ^ z> iz^mi^fco z.<Dunm (i m i ) ici omsou 
i> j\, ji > ii K zf 1$^ - if imj/tmmwA^^m^) ^jdj^. so-c. 2 

10 ^AJI (iSS2. 1mmX:^$1 5 0mm, :t - ^ - Xt±U) 

.3iEjlO. 9ml/'5j>, Sia-co. 1%h'J7;i'5j-Pi^^-4%Z-fe:h 
— hU-'I^J§;«X)^eo. l%h'J7;P:tPat^-4 2. 4%T-bh— l-'J 
-/UiSiSOi 2 05i>HO«J-7^^^>'x>h©*#T?T^cofc. -h^ Jxts^ 
e>iStHL75:^y5^Kli. jfi?^2 1 0 nm(^)Rft3tig^;iy^-r-5C<i:lCJ:iJ 

15 ^Hi fill© 5^ K«i:J;<5^SIU;fc3^3^5^H [pn2 i 

PBliii*l2l5J') . PN38 (i*JtBtrBliiS*j3 85i-) , PN6 9 ((%J#B#H**J 

6 94j>) ] ^^j-^lUs *tl-6nM^I£igU7tffev 2 0 0m I 050. 1% 
h 'J 7;U5l-Pit^- 5 0 % h 'J ;UJ§iSlCj§» Clti e» O ^ 

:?^5^ K^5|4^yp^>f>v'->r>-y-ic^L/, 6 ^sxii 8 JlS^-ez 
20 S y ^aEfiJ^5J-«r L/;t <*: C^S. iEJiJ a Ic (t -5 K^iJ #^ 5 7!i S 7 ic ^ "T 

7 s y ^ BE 5IJ *m e> n 7t . ^# e> ti gi5 gp T 5 y ^ IE ^ a 8 ic ^ -r 
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PN 2 1 


'J > (S2?ij« 1 1 § mm^ 5 ) 


PN 3 8 


> - / U > - ij 7^ H ^ ^ > (fid^iJS(c jo { j- -5 Se^iJ#^ 6 ) 


PN 6 9 


TX/^5+^>--Y vn-Y v'^'-^^-D v'>'-u-i' '>>--fo u y-irji^^ i 



IfT-y-tS— XhJl 1. 8w/v%. 'J>^-*gOAO. 1w/'v% 

MMSLv ^^iPLT. 7;u;^p/^^^— •^^-y-;<.si (ferm b 

P— 7592)^Jf|iL. 27 °C. 230 rpm-e48B#MlEllEjiM±g 

^ L 0) ^ a i$ ^ iiS i: L f= o 

O L(D:7r — > ^-SJ — IC|li$#(Dii^,t|5l^flR£a)l$it!l^$^2 O 
LAHr, APlftMli. >&*PLT2 7°C<!:Lfc^, v/vW^ 
JtfiL. 27 pH6. 07iS8. 0(C<S*>00. 48B#fSiimi^l* 

iSiL^^BI (1 O, 000 r pm. 30^^) LT|ali|XL^=±;t^it)1 
8L(D;*:Sf^;gti(i0. 44*^ / ml (i^S^^;Sttii!tj7, 920*14 

) -e fc o o 
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ax:. 2 Amf^i6Lm.\^it'^. '^(ou^^mm^mit^'i^m ( i o , o o o 

5 rpm, Z 0-9tm) UTIelJRUI OmMU>^Jg®i« (pH7. 0) \Z 

la^j^^i^s 8 om I ^nit. z.(D^mmm.^ . i mms^^c/i om 
Mij>m.m.mm (ph?. o) ics^frUv ^ostffj^^v ji/i>5i-giuT 

ir-fe77^U;l'(Sephacryl)HR S- 
10 2 0 OJ 'y;^^ffl0^^77-1•^■7^^'-^^A^□■eh^^^7-f - (.^ }l 
S500ml) IC^Ufc. -fe^y^'JJUHR S - 2 0 0 ^ 

-/ncia^u. ess 1 M;&*e>oMco'j— T^^vi^h&D^v cnicigitN 

*1 M8fESg^#t,M OmMiJ>B^i|i®jR (pH7. 0) ICS«fU» 
S*TjS^^/Cv5^ilUT^jS!|«0$:|^,#. r^'^^-'U • haA-;l' (B u t y 
l-Toyopear I) 650MJiy;U^fflt\fciS7K:*3^A47P-7h 

20 -;U 6 5 0 M fCI!R3i L , 6fE^ 1 M*^e>0MOU— T^^vX^hT 

¥ ^ ^ 9 ic ^ -r . 

25 



9 
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(%) 




7, 9 2 0 


0.4 7 


10 0 




6.000 


3.3 6 


7 5.8 




5, 2 7 0 


2 9.9 


6 6.5 




4,430 


3 1. 1 


5 5.9 



7. 5w/'v%iiS/tt«J7^U;i'75 K^#tfS DS - PAG ElCj: 

o 

5 <D:fjm-vnrcmma - -i y ^ ju h i^ji^^^mmms,^ s ds 

^<31 1 6, 000±20, 000^;UK>T'S)-pfc. 
15 >J1 ( 7 A • 7 7 •> 7 • /X>r ttMil) ^WiimjiSTK 'J 

pH^;il^UT*^m03lim^.^*i6;£:<i:C^. lim^, (p I) itm 4 

^mmcommif^^izjsiiiTi^m. p h <o mm ^ }^ m <d :fj }^ izm c 
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T^uito ^mm(Dmm'^&it. phs. o» 3 05^PHijSf5Tiii*i5 0'c» 
mjSphis, 3 5°c. 3 0 6frsRf&-cm 6 . o-c&^fco :^mm(Di^m. 

S^tt(i. mm^i^ ( 2 0 m M it^^iffijg. pH6. 0) $:=§-S]glC6 
0 ii- FbI J# U . 7X>^U;t^, SI#-r-5S^>£14^;ffl3£-r -5 C «!: iCct y ^ 

. 4*0. 2 4fl#rBi»jtu>b^, pH^6. 0 izm^u. mnt ^mmys 
) . gi2o (pHS^ii) (c^Lfeo cne>(Disi(c^$n'5<hfeij, * 

10 2^P^(D±l£<7)^#TlCfc(t P H Ugli p H 3 . 6 7^M*^9. 0 

15 ^10 





^a^fsfi (%) 








10 0 




0 . 1 


Z n 


7 8 


B a'* 


9 7 




9 9 


S r 


10 1 


C a 


10 3 


P b 


8 5 


Co'* 


9 1 


F e 


10 5 


C u 


2 


F e 


7 5 


N i 


8 7 


Mn '-^ 


9 8 


A 1 


9 3 


E DT A 


9 1 
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E D T A T* PI S $ ;tt t^ C t ^ *IJ W L , 

p^(ON5^agT5yiJiB5ij(*. iB5ijafcfc(t-5)iB5>JS-^8(cs^-r. TX 

C t A< *ij Ifl L f:: o 

ify-y-ts— xhji 1. 8w/'v%. 'j>^:ii*'j':7Ao. iw/v% 

-7 7KJ^O. 0 5w/'v%a.U:7KA^t>'£fi)iS{*l§il!l*, 5 0 0ml^ = 

^i:7^x=i(cioomi-roAti, :t— — ^^-Q^2^°c, 20^ 

KMSL. J^iPLT. T;UXP/<^$i — -ype/t^^USXAIQ (FE 
RM BP-7590)^gfiL. 27 °C. 230 rpml;-48B#PBlIal 

mm 3 O La)^T-> >•$! — IC?ii§#(Dli^tplMj*CDi&lt!l^ii!t>2 O 

^fiLv 27 °C, pH6. 07^M9. 0(C<%*,00. 48KJMatl«lls^ 
tS ^ L y-c o tg ^ ^ CD IS # ct" 0) ;^ ^ ^ ;S (i $t, 1 . 7 m / m I y 

siS'O^lltClO, 000 rpm. 305j-H) LriilljRLfc±;t$t)18 
La)*P*>St4(*1. emfi/ml (if^Pmj£tt*^2 8, 8 00mi4) 
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h *> ^ ^ m OD gp ii- fit iii 

4t:. 2 4ll#H»lgU;t^. •?^O^tfr;ti^tl^JS/C^5^'gS (1 0, 00 0 
rpm. 305J-H) UTIa]JRUl0mMiJ>®?|S®jS^(pH7. 0) IC 
im®®;«lCjt4 UTStfT LT. 1 5, 7 0 0 ^^^ 

tjffl[»^}«**l8 5 0ml«:»;t, CO[)fflB*mjR^> FDEAE-hS/t 
10 -;U (Toyopear I) 650SJI y;^^ffll^;t-f:t>3^^^^A 
^P^h^^^'f - (y;l/m3 8 0ml) IC<ftU;fco 2j5;^m(iDEAE 
-ha/\' — JUeSOS-jT^^KCflR^Uv NaCl^gOM^&^eO. 5M® 
y - 7 > h T^ai $ ItTt <»: C 5 . NaCI^JgJtjO. 3M#ifi 

15 ^iS4i^*1MeiES^#t;iOmMiJ>^^®jg(pH7. 0)|c2l|ffL 
. •^■©SltffjfilSrS/i^^i-gSUT^iS^I*!^^. IT-fe^T^' 'J;U (S e p h 
ac ry I) HR S-200J1 ^ )\/ ^ m^.'^tcT -p ^ — T >( — ^ =^ K 
V <f =y-p - (-r^USSOOmL) lc^U>b. 2|s:^^(i. -b^r^ 

U;UH R S-2 0 O-y^KcflR^U. MSI MX>^e>OMCO'J— 
20 x>h-ej§m$-&/t<!:C5. 5(tSig]gi|i*lOM#jfiT'>';KcqS^L/7tP^ 
*«jSajUs 2|s:^^;S14^^t-iii5^^|elijX UT. ^ ^ O gfi 5^ ?f i!t # fiS * 

?i ;t o c o f» M (Z) =§• X 7^ y (c j$ (t -5 a - >r ;u h v ;He ^ P ^ jS 
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ti - -r A» act* -'f * v-T* Xil _ 


a - V vyU 1> i/jV 


(%) 




2 8. 8 0 0 


0. 1 8 


10 0 




15. 7 0 0 


0.9 7 


5 4.5 




7. 13 0 


4. 0 1 


2 4.8 




1, 8 0 0 


11.9 


6. 3 



7. 5w/v%SS7t^«J7^'j;U7S H*#t;SDS-PAGE(Cj; 
y . ^ ®^ T' gp 5J> li is U a--rvv;i.h->;i,fe^^^1ia(Djiejg^^ 

) iC^U^o pH6. 0, 3 05j'PBlSJ!5Ti|i*l5 0 

"c. sis p H (i. 3 sr. zo^m^m^x-mG, bx^-otLo ^mm(D 

SgS^ttl*. ^SljSjS ( 2 0 m M i^Kli® jR. pH6. 0) 
15 (C 6 0 5^rBH**# 7lc;^L;t^. ■S»m>Stt^;IiJ^-r'5 C t (Ccfc 

4°c. 2 4atPBi#j^u75:f*. pH^6. 0 \zmm\^. m^T^m 
^14) . S2 4 (pHS^i4) ic^L/fco :itiib(r)m\z^^n^tioi-j 

20 s 2^ ^ m o ± le (O ^ i^l^ T ic do (t -5 S ^ S Jg i§£ (i 4 5 r JU T T- & U . ^ 



wo 01/90338 



PCT/JPO 1/04276 



67 

. 0 T^. o Tto 

ne^ 2 0 ^mmm^oi^m 

V ^ ;u h h U ^ - ;^ , yt y - :^ , -< v -7 ;u h -> ;u v ;u h - . y y 

10 h\yJ\U-7.. ■\LU\d:^-7.. ^>f^\=:^-7.. ■^Jl'^h-JUs y'^Uh 

20 - • ^ptf7)v;u5:^A 1 9 m^<o&^mm a - ^ y ^ '> )\,m^mm 
m s, (o -r ti 7b^ =t . mm.mm'm^ & mrc i-j ^eti^en 2 m^-r -omx. s 

Hiiig^2w/'v%(c;&:^ct^)lcPMU, cn$3 0°C. pH6. OT 
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m. 1 2 



























— 


— 


v/l/ h h ij X 






— — 


— 


— 




— 


- 


— 


— 


— 


T^l/ h > jJ' ::t — X 




— 


— 


— 


— 


•r>>U h^4^-y-;*-— X 




— 


— 


— 


— 




— 


— 


— 


— 


• — 


yv;b h —X 


— 


— 


— 


— 


— 




— 


— 


— 


— 


— 


^^y-x 










+ 






+ 1 




+ J 


+ 


>r v/^y-x 


— 


— 


* 


— 


— 


h L//Nn — X (a, a ) 


— 


— 


— 


— 


— 


n-v^e^-X 


— 


— 


— 


— 


— 


^ya-X 




— 


— 


— 


— 


h U>'NP — X 


— 


— 


— 


— 


— 


•trp t:';^-X 






— ■ 


— 


— 


y>'f-t:>j— X 

























h h U 'I* h — 












V h— X 












X:J' o — X 












a -3gtt-r^X > 












$ -3Eit>i7=^X h 'J > 












r -3S4^-r4-x h U > 




































■r 4-X h ^ > 













a) r-J {iS/SiU^-eS«*^^'fbLnj:;6^o/cc<t^^U> r + J JiMtE^JC 



1 2 CO us ^ e> Rfl e> X?^ /j: J: e> IC, ^ (D a - -f V ^ ;U h -> ;U e ^ 
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H p L c X ly X m ^ ti fzmm^t)^ <^ j^ab fc t n ^ . ^^^m^xmi^/t 

y ^ Jl^ h Jl^ - t)^ ^ (D ^f&m itm 3 1 %XSb^fto 

10 —-^s ^^j^Tc^^sfficDM^^it i u T a - 1 , 6 =1 -> ^ ^ w -r 

-> ^/P if^ ^ U T t^ -5 -f y ^ h h u ;i- - X IC (i . fl W © a - -r y ^ ;u h 

iUT(DM®^*iT/j: t5 fc. fins, BrjStti^*». y;U^>. •5=^ + ;:^h^>© 

20 a - y h '>-;ug^sm^a, Hgfe 7 <D3^jiT?#;!::/t5^;U:^ • 
tX7t^;u^c 1 1 S5l50Wi!ia--fy^;Uh*v;Ufe^®^4ia, 
1 0^;iT?#fc/t5^;p;^ . ^/'pt':7.7t^;u;;?.N 7 s ^^(omu a - ^ y ^ 
)i \- )i'^^mmmSt. & H Jg| i 5 © :^ x- » 7t 7 ;^ □ ^ ^ - • 

V % (C /d: -5 J; P IClS M U . C tl ^ 3 5 . p H 6 . 0 T' 4 B# TbI ft ffl S 1+ 
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X 1 0 0 



^ 1 3 











1 mm' 


2 mrs* 


4mm* 






0. 0 


0. 0 


0. 0 


0. 0 




0. 0 


0. 0 


0. 0 


0. 0 




0. 0 


0. 0 


0. 1 


0. 0 


cimm 




0. 0 


0. 1 


0. 0 


0 . 0 




0. 0 


0. 0 


0. 0 


0. 0 




0. 0 


0. 0 


0 . 0 


0. 0 






0.0 


0. 0 


0. 0 


0. 0 




0. 0 


0. 0 


0. 0 


0 . 0 




0 . 0 


0. 0 


0 . 0 


0. 0 


smm 




0. 0 


0. 0 


0 . 0 


0. 0 




0. 0 


0. 0 


0. 0 


0. 0 




0. 0 


0. 0 


0 . 0 


0. 0 
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5 ^f\^L/to 

ig S 5 % o /\- y - X tK }g ic . H ®l 4 o :^ }4 T' l# /\' 5^ ;p X • ^ n 

15 ;4 T # /s- 5^ ;i/ X • <f U \f. :^ )V 7^ C l l 5fc (^) If IS a - -r V ;i/ h -> 

^ ^ ^ a . H 1 1 o :^ ;i T » ;t /\' 5^ ;i/ ^ ■ ^ p t* ;^ /H ;u N 7 

SM®Jf5#iig^;ty4^fij!)n^. ao'c. ph6. o-ei7^si2B# 

25 ^14 
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(hr) 




Glc* . 


Pan* 


CTS* 


A* 


B* 


C* 






1 


5.3 


80.4 


4. 1 


4.5 


3.3 


2. 0 


0.4 


12 


31.9 


5. 0 


43. 0 


0.0 


6.0 


2.4 


11.7 




1 


5.2 


80.5 


4.0 


4.6 


3.3 


1.9 


0.5 


12 


32.2 


4.6 


43.5 


0.0 


5.8 


2.3 


11.6 


N75^^ 


1 


5. 5 


80. 0 


4.2 


4.4 


3.5 


2. 0 


0.4 


i 12 


' 31.8 


' 4.4 


43.2 


0. 0 


6.5 


2.4 


11.7 


smm 


1 1 


5. 0 


81. 1 


3.8 


4.2 


3.8 


1 1.9 


0.2 


12 


32.5 


4. 0 


43.0 


0.0 


6.8 


2.3 


11.4 




1 


5.2 


80. 7 


4.0 


4.3 


3. 6 


1. 9 


0.3 


12 


32.2 


4.2 


43.1 


0.0 


6.6 


2.3 


11.6 



5 m<o^m.mt)i^mizmisaorzo c o c <h e> . ^^m<o a - ji, 

Jl'^^MMit. »K T * ^ /I y - X ic (t -5 W ;u h v ;U » i iS 7t 

. 'rvv';uh>';i'K^$#t/jSJE&^M«-r-5c:«!:(CcfcoT. y^y - xf)^ 

± . file 5i- B 1^ ± , fig ^i- C ID ± (i H P L C (C fc ^ t# B# FbI S U IC — £k 
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ucit:^mm<Di^m\z<k^±f&mxit$>^ifnd'bmvtmmizmiSi^ti 
iz< i^^mi^x & ^ tmrnts tifco 

10 ^^AITYMC-Pack ODS-A R355-15S-15 1 
2AJI (»jC^f1±'7-<XA*>-ri!lit) ^ffltNTv /K^ JUT. • if a \^ 7.7^ 

mmzm-^x M-^juit^Vi (ai 5) «»: '^c - n m r 4i-^ff (m^ e 

15 

B. 1 5 













2, 3. 4-h';^^.>Wb^ 


2. 0 0 


2. 0 0 


2. 0 0 


2, 3, 6 - h') /^Mm 


1. 0 0 


2. 12 


1. 0 0 


2, 4, 6 - h U ^ =i-Mmi 


1 . 0 3 


0. 0 0 


0 . 0 0 


2, 3, 4, 6 - ^ h ^ ^ f-;Kt:<^ 


0. 7 4 


0.8 1 


1 . 7 8 
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1 ) 







NMRYb^i^:? Vm. (ppm) 


9 ^ ^ ^ "W ™^ 






a 


la 


100 8 




inn 7 


2a 


74 3 


74 4 


7y( n 


3a 




7R 


7C Q 


4a 




70 0 


TO O 

(Z. Z 


5a 


74 R 


l4. 3 


74. 0 


6a 


00* L 


Do. Z 


Co o 

bo. Z 


b 


lb 


1 09 


1 no 7 


1 ft O T 

lOZ. 7 


2b 




7yl 1 


f4. Z 


3b 


7R ft 


7c; Q 


7C O 
f 0. O 


4b 


79 A 


70 0 


•71 O 

71- o 


5b 


74 n 


7A 1 


/4. Z 


6b 


fi7 Q 


Aft A 
Do. 0 


C7 Q 
0 1. O 


c 


Ic 


inn R 


inn A 


1 nn 7 


2c 


79 R 

f ill* o 


74 9 


7/1 n 

|4. u 


3c 


83 1 


7R 1 


7f; ft 


4c 


72. 0 


80. 1 


72. 2 


5c 


73. 1 


73.0 


74.5 


6c 


63. 0 


63.2 


63.2 


d 


Id 


102. 2 


102.7 


102.4 


2d 


74.3 


74.0 


74.3 


3d 


75.8 


75.8 


75. 8 


4d 


72. 1 


72. 1 


72. 1 


5d 


74. 3 


73. 9 


74.2 


6d 


68.4 


69.0 


68.5 
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NMRYk^S^:? (ppm) 










le 


94.6 (a) 


94.6 (a) 


105.3 




98.5 (/3) 


98.5 (;S) 




2e 


74.3 (a) 


74.3 (a) 


75. 7 




76.7 (^) 


76.7 (/S) 




3e 


75.8 (a) 


75.9 (a) 


78.5 


e 


•78.9 (iS) 


78.9 (yS) 




4e 


80.0 (a) 


80.3 (a) 


79.4 




79.9 (iS) 


80.1 (;S) 




5e 


72.6 (a) 


72.7 (a) 


77.4 




77.2 ()8) 


77.3 (yS) 




6e 


63.5 («) 


63.6 (a) 


63.2 




63.4 (/3) 


63. 6 (>3) 



(J£i-t) 



tK ^ s (c -r V ^ ;u h -> ;u s x>« a IS ^ u Tt 5 ^ T , Ttuzmtit^F^^ ^ ■ 

10 it^^ 1 : 

ao-Glcp (l-»6) ao-GlcP (1—3) ao-Glcp (1—6) aD-Glcp <I-»4) d-G1cP 
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V h i>;USA^ a i^^ 5 aiT. T IE ic ^ iC 2 Tat)$n-5 

<k^iC 2 : 

flD-GIcp (l-»6) ao-GlcP <l-»4) ao-GIcP (1—6) ao-QIcp (l-»4) n-Qlcp 

- o - a - >r w ;u h v ;p js - /t y -> k t s» -5 c <t X)« *ij w u . sjc ^ 

a - ^ V ^ \- -> ju^^mmit. /'^y-7.(DM7t^m^fJ\^z^-x<o^ n 

15 

-fk^it 3 : 

OTD— GlcP <l-»6) CD— GlcP <1**1) /8d— GlcP 

4 
t 
1 

ttD-GlcP (1—6) ao-GlcP 



Ut>t>. A ( 3 - o - a - >f y-^ ji h ju/"^ y -X. -fk^sti) s 
fiJc^i-B ( 4 - o - a - -r y h ->;u/N° y - 'fk^st2) ^^t^i^a^i-c 
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(1 - O - a - ^ y ^ ;i/ K v ;u j8 - /t y >> K V -fb^ SC 3 ) 05 t^ -rtl O 

iw/v%7Ki§}g (pH6. 0) ^mmi^&Mmi&ii ufz, cineos 
H p L c TSj5&^(oii$fifiJt (%) ^m^fco mm^mi Tic^r, 



1 7 



m m 






















9.3 


17.2 
(1. 00) 


67. 6 
(1. 09) 


5. 9 






77. 1 


0.7 


5. 1 


17. 1 






55.8 


0.2 


6. 0 


38. 0 






9.0 


17.4 

(1.00) 


67.4 

(1. 08) 


6.2 






77.0 


0. 6 


5.0 


17.4 






56.0 


0.2 


5.9 


37.9 



*1. ^^5-A{i3-0-a--r y-7/H> v'^Iz/nV -X (Yb^^^l) ^^B(i4-0 



*3, iS5fllf*3{Ci^';l/=r-x<i:^:ytE!33ttcD^4X^>'Ht*^LT0^-5o 
^1 7 8) W e) *^ /d: cfc;5 (c. 2^ §6 ^ © a - >f y ;u h •> ;u g ^ ^ ^ (i 
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tis a--rvv;i/h->;HE^(Ccfc'55e)(CSiJ<^>^fi£!|^<J:Jilt»n-5fl!l(D^ 

y ifii©^^ t)]±3gfl<j^ < e>nfc. Ja±©c: id^e*. ^^moi^m 

15 -e-n^n. 3 - O - a - -f V h ->j|//\' y S u 

A. -rt^iC 1 ) . 4 - O - a - V T^U h vJU/ty — (±fB-ci^^u 

20 fflU, ^IS»mX)«3-0-a-'fw;Uh>';U/ty-XlCf^ffl-r-5<i:s 

c o H S ic fe ^ a - 'f y -7 h ;u - ( i -» 3 ) - v ju h -> ;u s 
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M7t^t^<0^ 1/ JU h JUmizm^T ^ a - 1 , 4 ;U zi -> ;u $S ^ (C 

9 

■e;uhi>;u- (i-»3) - ^ ^ ji ^ -> jum izm^i- ^ a - ^ , 4^;u 

3 v'^Uia^lcf^ffl L/» a - ^ V T ;U h v^U - (1^3) - -f V ^ ;U h -> 

^^M7t*«<Dig^«|jt<i: UT a - 1 , 6 ^\;u □ -> ;u ig ^ 
15 «rWU. CO#^S7C*«JU^Oig^^iSC<!: UT a - 1 , 4i^MU=i->;H^ 

^^wt-'5 4^\;ni-:^s^g*«3J-u±(Z)$imicf^fflUT^ttra«i*^^ 



V D-y'y^h-T.s D-^>y-7,. D-7^\dy-7.. 

25 ;<5^;u-i8-D-i5'';H]vK. N-7-fe5^;i'-D-^'';m-y5>. D- 

'JtK-x; l-utK-^, D-zf->zi-x. vjuth-ju. ^vuh- 
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. ^ )\^ V -7. ^ )VV h 0 ^ -7s. a , Qi - \- \y J\U-7. a 
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:^ ;i T It /\' ^ ju ;^ • {f u \z:7ii^)i7 c i i S 3fc li a - y ^ ;u h 

v;H£^^Sg^Sa. Hill l®:frjS-C#fc/K5^;U;^.:i;^PtfX/|^;i^;^N 
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15 tc7 )l7.u/%^ ^ - • ^t-y-;^s 1 fi3ttcDliiiia--i'y^;Ph->;HE^ 
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25 ^^iSf^mi^ fGC-i 6AJ1 . :*^Afiv--x;u--y-xrx>x^jt 



wo 01/90338 



PCT/JPO 1/04276 



81 



(3mm0X2m) . =¥ *J 7 - :fS 7. It^M :fi X ^ -MM 4 0 
ml/4i--ei 6 0'C;&^e)3 2 0 °CS-C7. 5°C/^©iSST'^SUv ^ 
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» "7 ;i/ h h g - X » y ;u h h g - :^ . y -7 ;u h -> ;u ^^';u n -> 

. hU/\p-^» =i->«t':t-x. ->fp-^, -tPtf^i--;;^. -y^^^ 
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hT^h^^ — xg;^gh-JU. y';i/5^h-;u. v<;i/hhg^h-;u 

-;u. +>'gh-<;i', 7^\ib-)v. g f h -^nc&^^-r -5 c ct 
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^ U , M (C. 7K ^ <k :^ h 'J ^ A T p H 5 . 8 (C IS !^ U 9 0 °C T' 1 B$ FsK* 
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hCR-1 3 1 0. Naga) $3tilU;t^^A ('y;UM*^2 2 5 L) IC 
^l^v :^3^Artiag6 0°CT3lEii**l4 5 V. / \\ <p V 

. itig.^jssufcic^. mrn-ifm ^ ooog^#t^^jg^*l3kg^^§ 
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10 28|C^^<fce)(C. ±/j:lHlJJf^^ (20) tLT. 8. 3". 1 6. 6° 
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^ UQ 

^ tA jIj to 




Bacteroides vulgatus 

JCM5826 






BiHdobacterium adolescentis 
JCM1275 


— 
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V>> f r •M*M/#» ^/^r J ¥ *f^X CIO 

JCM3816 
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+ 


Escherichia coli 
IFO3301 






Eubacteriwn aerofaciens 
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Lactobacillus acidophilus 
JCMn32 







(D i\ -f ti iz <b Mit ^ ti -f s mm(o^juzi-7.iti\-rti[z%mit^tirtzi 
mm 3 7 m.'&m^um. 
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5 W *iJ f ij ffl T # . 
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3 0. 2^&/m I ) ^iHliRU^, }k{.^X. /\° y - 7. ( it ^ tt ** ^ 

15 !H!l<b^W5£F;fiJ^) ^ 1 0 %SJtlc/j:-5 cb 5» ic^Klcig^^-ar^cf^, pH 

6. 0. 3 5 °c ic^is ctiic±iE©:^;i-ciai!i i^fcjfi a - >r y 

^ >»u h -> ;u ^ ^ ^ ^ y - X 1 g ^ 7t y 2 * is O iij ^ ic /j: -5 J: p (c *0 

f*, Mi&uxmrzmm^ . m^izu^x. iii±m.xm.^u . h 

o 

. /ty-x2. 3%. 114^0)^4 5. o%v >rv^;uh>';i'/^/-;^4 

25 . 8%. 'TV^^Uhv^lz/tyvKl. 8%. SD^-e(Dffe(7)i^H*1 0. 
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— ^HJg!t^!i^;tyo. os^inAv phs. 5(cliiiu» s sX:-q ^ s 

10 Btr^JSf&S-tt, ^>:t^T^Pf^^;S^-t±7t^. pH6. 0. S]g3 5'C(ClS 
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-M (^^b^im^iC^ttiliii) SlU zf )\, ^ -i- - M ( «5 It # tt J^. ^ !^ 
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. 2 % (C § cfc P IC ttl A . 9 5 °C T 1 5 ^J- Tb^ JS i5& $ -fr . ^^ T 1 2 0 °c 
25 -tf (^iC^*t*tll^!t«!l<k^W^WiSl) 1 g ^ y 1 , OOO^fiZk 
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V -fv^;uh-;^i 3. 9%. TjUhh'J3i--:;^3. 5%. /iy-;:^o 
. 2%. 'rv^;uhh'J^-::^2. o%, ^tUceg^i 4. s %. -yw 
;p h ->;u/\° y 2 . 5%. y t;!/ h *>;ua y -> K i . 7%. jslzj^-^ 

14> -a^tt^WLx. ■a-i*3|!4v Mi*5feasij, ase^asij. stTkus^sj. s 



20 Mi&m A - 5 

0, ;SS4 5 x: izmmufzik. z. niz a - ju zi -> ^ - i£m rh^>x 

25 til, 5 0 0 ^la^iaf 7 5 ^e;fS*P 2 4 B$ FbIS JfB U T ^ JS j55 

^ 9 5 t: (cipiA 1 0 5i> o fife . ;^ JP U . iti^ UTf#fcit;«^^ 
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UTIiiitU. M(cigiSUTi8S6 Q % <r> \y "7 ^ ^ntL . I#etl/S:ll}ft 
^^1±;/35^^>Ss^^J!i ir7>/\'-^>rhCR-1 3 1 0. Nags 

O^. «i»^SlJ!a(CMUT5v/v%Jinx.» cmiceOtOiSTK^rSV 
0. 1 3T-3iEUT5^@iU, 5§tiijg(0«imfi)c^HPLC;4T't-:^-U, 

UTl^;5:o 

h^#;t, 7.^ V V ^t^U^ ±.(0 J X )V ^ ^) 1 5 0 k e/cm^ 

15 roi^JIlCTi«iPU;t:o c:n<i:I^ll#(C8 5°C(Dfl*jll^$EitJg<7)±gPcfcUill 

1 0 Tb^ fig $ i± , jgS<l:i4i£jg^^T Uv ^« 0 «l 5 M 6 #7KiS S 

20 

2(5:ffili» H S fl<3 IC Ji 7C 14 ^: ^ $ t", 7 5 / ^ ^U/K^^l^JSJlS^tg .Z U IC 

Mi*e^im^j. m^^B^n. fiaMSicasij. gi^jcR^ih^j. ^^^j. fistjg^j, 

^ (C W f "J IC f ij ffl T ^ ^ . 
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mmm a - e 

5 mUzUoX. itiaUv ;S14MT'flJife. H M & lA' o H M ;t > 35 ^ ^Iflt 

(c<i:uj%^u. mmuxs mm 6 5 %<omm^mrc« ^mm=&. mmm 

10 Egi^*#W UT l^;to 

t:^p «riHgi ufc. ;^:L\-e. ^ p ^ ic x u . -^Wi 

-ajstt. iir^<btt^wb. ■0-1**4, isj^pu-i^fiim 

Si!*5fem^Jv Shm^^Ms gSTkRfijhSJ, ^^SiJv l3tfl$»Jv -a^SiJ, 

20 mmitm^r^a t lyx s =§• iB 1* ^ 1*1 . -fkiKfii. e ii a <if © iisi ^ 4*1 (c w 

f 'J IC fij ffl T ^ ^ o 



USS^J A - 7 
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<. HSiStt -r* Ul^fi^^X>^#^-C& ij . S ffi /d: •& i* , ilJg(0«iiS 

^ -5. 

10 

njs^y A - 8 

«:SJgO. l%«i:/i:-5J:e)lc*P^TpH6. SfcgiiSfU, a- 

*^5 5'cics-rm;^u. pH5. sicisisuycif^v cnic-rvTS^ — 
tiiz a - 't^' A •> ^ - -am r h ^ > ;^ i^" ;H3 -> y - -tf l r 7 ^ y j ji 

^sj^i^ig^yo. 0 8% in A. $e>ic. ns^i io:^}4T'iHiau;t 

/cC -5 <t 5 IC jdP ^ . 4 8 B# Fp^ f5 ^ 1+ fc o C ^ 9 5 °C (C *P l^i U T 
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*ai±. m^i^^y. ■y;u=i — X23. ?%. -7;uh — xi 3. 8% 

,-<V7>Uh — 7.14. 1%, -^^Uhh'JTl- — 7.3. 2%. 7.0 
5 . 3 % , -r V -7 ;U h h U :^ — X 2 . 1 % . ii ^ H !^ 1 4 . O % , V ^ 

;u h V ju/^ / — X 2 . 4%, -< V ^ h y i> K 1 . 9%. 3it/^- 

It s a ^ * * L . -H- 1* . M I* Qfe m *J , p°p a afe M S'l . ^ 7X Bfe it . ^ 

10 mm&u H^mmm^iz^^wzmmx^ 



MM A - 9 

T;U7.nA^^— -^^-tJ-XSI (PERM BP-7592)^ 
1 4 (D ;4 (c 2p C r 37 T — > •$! — 4 8 Fb^ H L o t# t) t* 

15 m^i^ 2 o L ^ s F m^mi^x^.mi^mL . $t>(r. ^a);:ii^^uF)g 

jIISLs :*:^^a)*Ia--<V^;Uhv>HE^^»*j«^*t)1 L (8. 
fe/m I ) ^%fco '-tKl^X. /N'y— 7. (1*iCiEtt#jl±!|^'(b^fiff ^Rff ^ 

) ^;llJt25%(c^j:i,<j;^(C7K(cJtjg$-a-y--^, pH5. 5. aJt45 

°c icuos L . ;z :n. I- ± IB Tf ^# *§ a - V ^ ;u h v;He^^^ j]£ ^ / 

20 — 7. 1 g ^ tj 1 . 5 m ii 05 ilj ^ (C -5 <fe o IC ft] ^ . 4 8 B# FbIJS $ -fr 

o ^ ® S FS ^ 9 5 °C IC Jp 1^ L T 1 O FbH* ^ L fc Sfe , ;^ 4P L . 3i ifi L 
X s t# b ;tx ;Ji ^ . S ;S [:: L A« -d T . ;S t± flji fe L . H M & U' O 

25 HJ^iKS^y^'a^Un— 7.33. 3%. 'TV^^Uh — 7.2. 5 

%. /"^y— 7.2. 0%. iit^EiBl4 4. 5%, 'fvv;uh->;u/<>'— X 
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, nmn. Mi*5fcmaij, saseftasij. m7i^m±m. ^^m. mmm. -a 

mMm B - 1 n^n 
10 ) 0. 2mm&i. a - u 3 ->>;u^7" tf;t V K 

V fS&^ iraG;^>f-hJl ) 0. OISMSP. JBiU L - 7 /t ^ JU - 
. 0 1 mSSP^ifel — (CiS^ ti fi)c ?B «l IC T ^ Si « -H" I* ^ # ;t 

•So U =fe , * a (i . M a ^ # T . ^ S <b (D e *^fit < V S ^ T 36 <s 
o ?J£oT. i^p°pS(DiS* P 'J ^> filfe IS 1* *4 i L T iff iS T 

& a 

20 

HJS ^IJ B - 2 /\ - H + -fr > T-* — 

iggs 5%lii^j§jgi 0 0SfigP(clliS^JA-2©:^;iT?#;tiH*Eg^ 
/d:-5S-CiPf|AiiliU. cn(cti7X>^0. 6 M a S 05 u t > # 

SR*. m I* <!: M » T' . M^(^Stli $ -r\ RS ;S tt il'^ < > 
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IIJi£0iJ B - 3 5^3.--!' >^ A 

<p T^'S-'? — s SI*. ®i*^iifT'» <£^)|!fe14. u ^) - <r> 3. — 'i > -ti 
10 AtUT»iSX'ife-5, 

HJffi^J B - 4 AQ«IJ$?L 

/j: £ O 1* ffl ic W f 'J ic f ij ffl T' # -S . 
SlJte^iJ B - 5 ?L^® 

•> y 1 3 0 SMSP&a^ ^ ^ h 47 p (!^jt#tt**Jl^« 

IRro. g^ra^ ir?L^:tU=fJl ) 5 0MSgR^7j<1, 1 5 0SM§P(C^ 
ftlU. 6 5t:T3 05^PBl^mU. 4 0°C(C>^JP^. CtllC. 
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0. 1 SmSP, 2 - o - a — 3 ->;u- L - 7 □ ;nf >K 0 . 2M 

10 icttii^^. S^mSig 4 0 °C i: U . C nic H J£ t?iJ A - 5 (D j'j ;4 T it ^ 4* 
15 

HJS^J B - 7 *:^^'-K^'J-A 

0 OSMgp, h^/\a-X#7|ciSS6 oassp. Mm A 0 

SSSPv 1 MMSP^JE^i-lCig^ SI 2 8 0 M S *P A T 

20 HJ^U. c:nic3fliL/y£:^t=?Ll, OOOMfigB«r^>«r(c*PiL. Mlc;k(c 
j&wt T ig r# ^ 1^ (:>■ , □ - > ^ ^ - 5^ ^ ^ ic iftll <b U T ^ ¥ S Rfl »c 

25 



mm B - 8 



5^ a =1 U - h 
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5 ^*:t^-f. SiglSSS^T' 3 1 "c L . A - (D @ S -5 il mr ic M (c 5IE u 

ic^<. rtspsaas t) ^»-c* y . □ t» t /j: 46 e ;&mc j§ ct . ± a r* <h 

10 -hiUTWfflX^^, 



HJfe^lJ B - 9 e>U5pcr)^ 

9 0 mssBic, □ - -5^ 2 0 ssep, stTK^s^^^u^^ h - 

20 

nmm b - 1 0 ^^ 

OBfigPlc. S;4lctJ£^x. 7h^An^xit;lfi ij 
0) ^ y ^ -f >U ^ AP X ■3> .s; ^) ^ ^ la ^ O J: ^> IC y ± (f . m p°p 05 
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5 H J£ ffij B - 1 1 > 

10 7:^?^:^, 'SLmun^^^T^ms,n<D/%>T^$>^. 



*£^J B - 1 2 



15 



20 



P t) t) 0^ 1 , 0 0 0 



Id ^ ^ 1 5 



mis.t:ummti v o as 



sp^i^ — ic^ ij )^^T. ;^^ic 1 cn*7K5oo 



5 T^S 6 #7}ci^H^*»5|c 4 0 



Jii^ij A - 5 <^:^;i-e 



25 



mm B - 1 3 



4 0 %^s>m±a.^y^ (^-Wii^m^^^m^. ms,^ ir/\ 



'T — ZL - h S J ) 1 

m 6 #7ki^^iB5l^ 2 



gp ^ U , y ^ X 5^ «y /\ h (c A n . 5 
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mmm B - 1 4 mm$?n 

— ^jtegUT. m^if^.mm 5 6 '^Tif.m^izmmt^ itx y a y ^ =S: 

10 :^S,lt. -y\y^v<77.. y^m. iSkM'f-. m.<tm/si ^<0^^ a tj -WIM 

t i^x ^^mizmmx^ 

15 mmmf&^ 

m.m^. ^S,^ a G^T^^O iy>) 0. 5 M M ^ L T j& ffl ^iJ ^ ti 

^ ;^ «:> u/j: ^ fia M (o ffl T ^ s o 
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HJS^J B - 1 6 SS^ffl^'J-A 

^T*p|yijS»u. c: n (c L - 2 fiMSP. 1, 3 - 1^ > u n - 

;U 5 aMSPfc<fc D^liiiTK 6 eSMSP^iax.. tI^ t y :^ -r if - ic ?L <b 

. S /j: <i: i: U X W f U ic 1 U ffl T # S o 



H M B - 1 7 



15 



- U > K ^ ;U V O A 4 5 



'J ;u fifi ^ h U A 1 . 5 



gp . U -Ir U > 2 5 



0 . 5 



gPs ■t»-'>:^'j>'0. 02 



fiP * tK 1 3 



20 



gpi i^xm. 



25 



l|]BE<59 B - 1 8 



IIJiS^iJA-6(Z):^;4-C#;£:^t<jEgi^57^M6#7K^S*»5|^1 0 0 



gp. hU'/\p-;^#7)cigS2oo 



gp^ ^;uh5^h^^-7.i^^w*» 



2 0 0 



gp. mi^wn 2 7 0 



gP. JU^JiiS^^ 2 0 9 



gp. i^it 



gP . ^ -fk * U A 1 . 8 



gp. ^^.m.^<f^i^o 
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1 SagP. tr^ 5 > E h 0 . 6 SSSP&t/C - n 5^ >^7 5 1^ 0 

nrc'MW}-^-Cih^c 1 S^i'***) 1 5 07^M3 0 Om I ©TKlCiS/BUTSft 

JSPfl*i. Xli&l^. 1, Hi ^ «g ^ ffl 3^ ii (c J; y f ij ffl 



10 



SS^J B - 1 9 



U . P - 3 > 



1 8 



15 



1 



D L - -fe ij > 



0 . 0 5 



0 . 2 



20 



0 . 0 5 



0 . 0 1 



gP 
SP 



25 



1^ y 



0 . 

3 ] 



§3 



gP 



mm 
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HM^j B - 2 0 &m^m^v-A 

*j a dr -a- > 0 . 3Sfigp, :^-r7u>K6aBgp. m'An. 

. 5 mRS^{zmm<Dmm:7i^^mxx 7 0 'c izmm u -d -d ± iz-^m ^ it 

(D?L'fb!|e!)^3 5°cicS'e;^aL. cnic, 2-o-a-D-^;u=i->;u 

- L - 7 >m 2 mm&^mxft^. mm<D^ Ji>m'&mxx p 

20 -A^iSitUfco 

^^izi^fzti^<ox's itm&i^mo^wiz'bmx^ ux 

25 
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3 0 % -v '> iii isi ftti m ji^ ^ 0 V >-t h u 0 Ai^ii^m 2 omasBv 2 

- 7 + ;u - N - ^ ;u + V 5^ - N - t K p + -> X 5^ ;u ^ 5 y V U 

3 V H 4 SSgP«: 7 0 °C (c *P S L /d: e> il ^ • iSISU, jSSOtK^JOA 

MMSP. -:fu\^)\^n=p ^> 0 . 2MasR. 1 0 % ^ x >K7kigjg 1 am 

gP^JDA. t> fC|gii7)c^*P;^T^S«: 1 OOfiMSPiU, }R file ^t^S 

His^y B - 2 2 jsfflia^!^ 

h 'J A 6 0 Sfigp. KSI^Klg:^ h 'J -5 A 3 0 MMSR. h 

0. 5 fiSgP«:i^-|Cig^ UX. *» * C (7> ^ Rfl 05 ^ ifl) SlJ 

SiJ ^ if ;t . 

1 00 l«»fciji|*)20g <om-^-Q'M1S\ {y. i§j»$-a:T|iJ 
ffl^-S. 2^ffl(iv iSJtT(D<*il^md^HtlTU-5±. J£ JS e) a 
20 ^ Sfe X (± » lie * J: < iU ftij -r ± . Jfe«^©i|aj^tt;0<@iC)TfStN(?5-e> ;§ 
ffl «i: U T a S 6*1 (C f ij ffl f S C i X)« T- # -5 o 

usi^y B - 2 3 ^isj 

T TsM^) > 5 0 ■ S Sli (C H Sfe 0IJ A - 7 (D :^ ;* T it >t ^ ti^ Eg *i 5 Ti^. 6 
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5 IISIi^ijB-24 

^ttEgii 5 T^M 6 ^tKi^S 4 0 Msgp, 2 0 ) 

10 »:UT', P) D^t^E^ 5 T^S 6 ^Tki^^e* 6 5 SmSP. y^U^Vlfi 



25 



15 mmmB-2 5 ^m^^mm^ 

mf!^^<D:r^.j\,d^-mi^mtLX'bi¥m-r^:it/)^i^7^mmmt)^mm^ 
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u {-*6) - a- D-^^\;H3tf^yx;U- (i-^a) - a- D-^\»U 
5 ntr^/v'JU- (i-»-6) - a- D-^;uzit;^y->;i/- (l-»3) - 

fft^7ctt-C. T 5 y ;b ;i'7|v'ii;PSf&^iec u (c < < , BR S 14 "fo 5^ ^ "T » 
;H^b14. -^^m. te:^ P 'J -:^am*tx Si*eftaSiJ. 

sKefem^j. ^TKiWihSJs ^^^j. sftffs^j. -assij. nmtm^fs. 

^iUT. =&afiJ:^#i. <fklSSa. B S a /j: «!: O iii fiJt 1^0 (C W f "J (ClU ffl T # 
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m <o m m 

c:©^^^7C^«a^©S^^^jC<!:UTa - 1 , 4 -if J\/ zi JUB ^ ^ T 

t?SJ!BlcJ:-r>T. 1*--fi>P {^6) - a- D- i^;U3bf^yv;|/- (i 
^3) - a- D-i^;Ur]lf^y (1->6) - a- D- ^^;uzit:^ 

^ ^" ;u □ - ;^ a ^ X>« 3 lU ± © ^ R ;5« . /\- / - X . V T ;u h v ;u ^ 

15 ;uh'>;H£^»^. 

li!Bli^iJi3z.(±^2JSfetS(Oa--ryy';uh->;ue^^^„ 
( 1 ) f^ffl 

20 #^)17C5|^«<D|@^^SC <!: U T a - 1 , 6 n ->;UJS^^ W 

C (D^f S7t5|^^iU^'f(Di^^«l it <!: L/ T a - 1 , 4 3 -> ;U ^ ^ 

W-r-5^^;U3-xs^jg;5«3JU±(D$iS;&^'b, a - -r y^;i/ i-->;ufe^ 

(l-»3) - a- D-^;l/Zie^/->;U- (1-^6) - a- D- 4:^;U3 

25 tf^y->ju- (1^3) - a- D- ^^;uzitf^y->;u- (!-♦} ©«it 
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( 2 ) 

s D s - j\^mn}^si}}^izis\.\xm 8 2 , 0 0 0 ^ji^ h >Jh 
1 3 6, 0 0 0 -s^ju h ><Dmmr^izmm^ti^^=F^^mT 

(3) H^jS 

(4) mm'&m 

pH6. 0. 3 0 ^J-rBlJSjCKO^feffTlCfeCNT**! 4 5 "CiT^ 
10 ( 5 ) MM P H 

(6) 

pH6. 0. 6 0 ^fm^f^i^o^^i^^T izioif ^^m.'&mm=&m 

15 4 5t;iUTICWr-So 

( 7 ) p H s^tt 

4^;. 2 A mm^i^o^i^T iztiif p h^^p H$t,3 

. 67bS$^pH10. 0<7>iefflrtlcWr'5o 

20 C (0#^3l7C5^i«JU^<^>l^^«| it <!: UT a - 1 , 4 zi «> ^ WT 

t?SJ5BlcJ:oT. -y-^Ti^P {^6) - a- D- ^^;U3b*^y->;U- (1 
-^3) - a - D - ^\;H] t° ^ y - (1^6) - a-D-^^>)l/3tf^ 

yi^^u- (i-*3) - a- D- tj/';U3tf^y->;u- (w) (omm^^ 

(C:^-r 7 S / mMlMt)-^ 6 jllS+l-S 1 fflXli 2 fl i-U ± ie 5IJ W f -5 -< V 
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6. a - ^ )[. h ji,^^mmti<mm^itmmmx' & z t ^^wl 

m CD M it :^ o 

9. /^^>l/X'yPt*X7K;UX (Bac i I I us gl ob i sp 

o r u s) C9 (?tji^TSfe;4AMIillSt1iSi^^W3ePif '^g'Fil^S^lt-b^ 

^— . §lt#-l-FERM BP-7 1 43) . /^^'JUX ■ ^'"PtfX:1^;U 
^(Bacillus globisporus)C11 (345itTi&/£ 
A m mi 1*f «g ^ «f 2?E Rif l<F ± 1«J S K -b 1/ — . SfES-^FERM B 
P-71 44) , v'<f^JlxX-'5/PeX7K;UX (Bas i I I us g I 
Ob i s po r u s) N75, (3!blLfTiSjSAM3i}$1t«g^«9f3SRff # 
l^±!^^Kt>'S'— . ^tEH-^FERM BP-7 5 9 1 ) . T;u;^P 

-^^-t*-;^ (Ar throbacter ramosus) S 

^FERM BP-7 592) . T)\^7^n/\^^ — •Jfu\f7\i)i,s.7i. ( 
Arthrobacter globi formis) A19 (&3ifT 

BP-7 5 90) . xii-€-^t)<d£mi*-efci)a--rv^;uhv;L'K 
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5 11. $^iS7t^m(Dm^m^t UX a - ^ , e^^^HlvJU^^^WU 

;!/ K - ^ V -f V T ;u h v -'I' /t y - ;^ . a t;^ 'f v ^ ;u h -> ;u /t y -> K 

1 2. IS*©i5iaigi o^X(i|gi i«iailOa--f'v^;i'h->;UK 

-^^^h-^, D-7^^h-^. D-T^tfy— >^ 

15 -j8-^;U3->K. d-'JtK-^. l-UtK-x, D-^vn-X. V 

;nf I- - ^l' . + -> 'J h - ;u . 7 ^ bf h - ;u V 'J h - ;u » X ij ij I- - 

-X. a, j8-hu/\p-;^. 3-i^t:';i--::^. -yp-^, -fept'^i- 
sH ^ 0 n X (i m 1 1 IS IE K <7) a - -T V T ;u h -> ;He f$ s :^ ;i o 

25 13. ^^STC^^OiS^^^i UT a - 1 , 6 ;u n v ;i/ ^ ^ W U 
. C©#^S7C*«iU^031te^«lit<i: UT a - 1 , 4 ^" □ -> ;U ^ ^ ^ 
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3) - a- D- ^^^me^/vJU- (1-*6) - a- D- ^^;i.atf^y 
5 ->;U- (1-»>3) - a- D- -if)VZk\^'pyiy)l- (1^} (O^it^Wt" 

14. ^7t5feS^O|g^«it <!: L T a - 1 , 6 ^^^U n ->;ng^^ W U 

■y-'f^P {-»-6) -a-D-^)VU\f.^yiy)\,- (l-»-3) - a 
-D-^^MUziti^y->;i'- (1-»>6) - a- D- y;Uzitf^/->;U- ( 

15 fl&^fflt^-s*^A^p■e^4^^7^•-lzx>Ht, #e>n-s-y--<^p {-»^6 

) - a- D-^\;uatf^y->;u- (i^3) - a- D- ^^;u=ie^y*> 

(l-^e) - o- D- i^;i/Zlt!^y->;l/- (l-»-3) - a- D- ^/ 

;u3tf^y'>;u- ( i ->} (om'it^mr ^m^mm<o'^m^]pi±^itti 

D-'i ^7 n {^6) - a- D-^^";u=jt°^y->;u- (1-^3) - a- D- 

20 ^Jl/ □ tr 5 y -> ;U - (1->6) - a-D-^;Uzitf^y->;i/- (l-»3 

) - a - D tf ->;i.- (1-*} winii^ wr -s^^teg^. x 

(i c n ^ ^ ^ H o 

1 5. ^t^Qi^. 5HtZ.tl=S:^timni)K -y-^f^P {-»6) - a-D 

-^^<;i/=]tf^y->;u- (1^3) - a- D-^^,;i/zibf^yv;u- (i-» 

25 6) - a - D - -if Jl'Zm^ y i^JU- (1-»3) - a- D- :i^;UDtf5y 
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(D-V-^ ^ a {-^6) - a- D-^^'JI/=lt:^yv;U- (1-*3) - a- D 

-^;UDtf^y->;u- (i-^e) - o- D- ^f;nitf^y'>;i,- 

3 ) -a-D - i^;uzi tf ^ y ->;i,- ( 1 (omm^mt ^m-^mm. 

1 6. D-'i ^ a {^6) - a- D- ^;me^y>>;u- (i^a) - 

a-D-^^^Untr^yvJU- (1-»6) - a- D- ^^;U3tf^y>/;U- 

( 1 3 ) -a-D -^^;m tf>y ->;u- ( i -»} <o « it wr -S 3g 

10 IISH«#i. X li *S @ !f^!l <D ?f5 ® ic * S c i ^ !f# gfc i -r ^ 

a-D-ry^Uzitf^yv^U- (l-»3) - a- D- ^;Untf^y->;U- 
(l-»6) - a- D- ^r'^l/Dtf^yS^^U- (1-»^3) - o- D- ^;Urj 

15 1 7. ■y--f^^p {-*6) - a- D- y;nitf5y->;u- (i 

-*3) - a- D- ^;U=lt;^y (1-^6) - a- D-^'^Uzit;^ 

y '>JU- (1-^3) - a- D- ^Jlu\:f^y->Jl- (1-^} (^^^^W 

■r^^^mm 5 Tim.6 ^7km^. -y-^r^p {^6) -o-D-^;uzitf 
^y'>;u- (i-^a) - a- D- ^^;uzie:^/->;i'- (i-»-6) - a- 

20 D - i' JU 3 e ^ y - ( 1 -> 3 ) - a - D - ^ n tf ^ y x-'U - (1 
-*} O^iS^ -SJ^ttH^ 1 #7j<:ieS. &D^'-y--fi'P {^6) -a- 

D-4^;U3if^/>>;p- (i-»-3) - a- D- ^;i/=ie^yv;u- (i 

-»6) - a- D-i^\;Uzit°^yi>;l'- (1^3) - a- D-^\^Uzitf^ 
'T^P {-»6) - a- D-^;U=itf^y->;U- (l->3) - a- D- ^^ 
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JU^ t:^ / i^JU- (1-»6) - a- D- ^;Hltf^y->;U- (l-»3) 
C tl * # 



1 8. mrmt)i. W^^^el<£:fflt^-5c<i:;a:< 7Ki§>SX>^6.St±5$-&;tt)0 

S C i: «:*#gi<!: ^-511 ^©iEfflm 1 6^X(imi 7 JS ie © +^ 
P {^6) - a- D- ii^;u=itf^yv;|/- (1-^3) - a- D- ^^;m 

tf^y->;u- (i-»-6) - a- D- ^^;u3t:7yv';u- (ws) - a 



10 1 9. mvtmm^'^timwifi. d-^^u {^e) -a-D-^;u=itf 
^y->;p- (i-'-s) - a- D-^\;uzitr^y->;u- (i->6) - 

=i-;^s^gd«3ia±(D^sx>^e)iS(in-5 i sx(i2flij;i±03i^s«:# 

{-»6) - a- D- ^;i.zitr^y->;U- (i^3) _a_D-y;U 

□ bf^y->;u- (1^6) - a- D-^';uzitf^/>>;u- (i-»3) - 

20 a - D - y ->;u- (I-*-} (om'^^mr ^m^mm. 



2 0. ^^S7t*Sffi©;^^fl| 5t<!: LT a - 1 , 6 <;u □ v ;HiiS ^ ^ W L 

■rst?';p=j-xa^ig*i-3iu±(7)^s^^w-r-5it;S(c. mm<Dm.m^ 

S -S-S C <!: ^ttfH i:^'g>-y--r ^ p {-*6) - a-D-i5^;uzit;^y>';U 
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- (1-*3) - a- D- ^;Uzie^yi/;U- (l-»6) - a- D- 4^;U 
□ tf^y (1^3) - a- D-^^^mtf^/'v;!'- (Dm 

2 1. l^§7E^^(DlS^«lit<i: a - 1 , 6 <>;Hg^^W U 

5 . C (D^iS7C5|^^JUH(Oi|g^^i it i U T a - 1 , 4 ^" ;U □ ^ W 

;i/ h - ;^ . y ^ ;p h -> z'? y - ;^ & yv ;u h V -^1/ /\' y V K 6 ii 

0JiiEiS<7)-y-^4?p {^6) - a- D->/jmt:5y->;u- (i-»-3) 
10 -a-D-^;uatr^y->;u- (i-»6) - a- D- y;uzitf^y->;i/ 

2 2. a - -< y h v;Ugi^^m*f^ffl $ li-TS:^. a-75^-tf 
» J3 - T 5 ^ - -tf . ^ Jl' ^ 7 S. - i£ JSlZJ^ a - ■i^' z\ •> ^ - ■\z t>^ ^ 
15 ti-5 1 @Xli2aJU±o>B$^*f^ffl$-arScd:«:!ftm<!:-r'5lf^<DiEBI 

m 2 0 m^itm 2 ^ mss.m<o-*f- ^ ^ a i-^e) - a - d -t^^^un e^y 

->;U- (1^3) - a- D-t^'^UZIIf^yv^U- (1->6) - a- D- 

^ ;u =1 bf ^ y •> ;p - ( i -* 3 ) - a - d - ^ ;u □ t: ^ y -> - ( 1 } 
20 2 3. a--fyT;uh->;us^»^^f^ffl$-tt;t^. flttfe. ffli^. * 

^A^ □ V -(cJ;§5j-il. M (c <J; ^ 5^ . ^^#1 (c J: -S SH^ 

ft ^ffl U -5 c <!:^!NF^at<i:-r^ii*©*6ig|g2 0]S7^Mm2 2^(0 

t \ -r" n f E O -y- -f ^ P {-^e) - a - d -y^Uzi tf^y ->;U- (1 
25 -►3) - a-D-^\;i/3tf^yv;|/- (l-»6) - a-D-^^;Hlt!^ 

y->;U- (l-^3) - a- D-^;i/3t°^y->Jl/- (1^} <omii€:W 
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24. ■y-'f^P {-»6) - a- D- ^^Pzitf^yv'^U- (1^3) - 

a-D-^'';nie^y->;i/- (i-»6) - a- D- ^;i/=itf^yv;u- 

(1-*3) - a- D- ^^;i,zje^y->;U- (!->■} Wr -5^1* 

5 mm. ^it :iti^^tsmnt}K d-^ o u {^6) - a- o-^^^Muzitr^ 

/*>;U- (1^3) - a- D- ^;Uzit:^y->;U- (1-*6) - a- D 
-^^Uzibf^yvJU- (1-*3) - a- D-^^";U=]t!^-/i>;U- (1-^ 

} (omM^^^ ^m^mm^s mv^^^^j i o w/w%ju±#w LTt\ 

10 -a-D-^;U3h:^yv;u- (i-»3) - a- D- ^;uzitf^y->;u 

- (1^6) - a- D- ^;Hltf^y (l-*3) - a - D - )l 

25. -y--fi^p {-»-6) - a- D-^^;uzitf^y->;i/- (i-»3) - 

15 a-D-^;i/De^yv;U- (1-*6) - a- D- ^JU^bl'yy'>JU- 

(1^3) - a- D-^;Pntf^yv';u- (i^} (Dmi&^^-r ^mVi. 
mT}SsH2 4m<Di^-ftit)Uznim<DV-^^n {->6) - a-D-^;H3 

20 tf^y (l-»-3) - a-D-y;U=ltf^y'>;U- (1-»-6) - a 

-D-^^;U3tf^y->;u- (1-^3) - a- D-^';uziif^yv;i/- ( 

1-*} (omi^^^t ^m^mm. ynt^n^ntimn<omi&:ff}^o 

2 6. WlSi^ii^: ffl O ^ c <h /j: < TKjgjgX)^ e> S {U ^ © 

-c $> ^i^i^<onm^ 2 5 mmm<DD- ^ ^ a e ) - a- D- >^;H]tf 

25 ^y'>;U- (1^3) - a - D -^;U=I t ^ / v;U- ( 1 -» 6 ) - a- 

D - ;u □ t; ^ y -> ;i/ - (1-^3) - a - D - ij'" ;u zi t° ^ y '> ;i/ - ( i 
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{-> 6) - a- D- ^;Uzie^yv;U- (1-»3) - a- D- ^;Hjtf 

^y->;u- (i->6) - a- D- 4;';n]e^y*>;u- (l-*3) - a - 
5 D - ;y;uzi tf ^ y (w} ©Pit^ Wf-S^^^Ea^. X(icn^ 

28. ■y-'f^P {-»6) - a- D- ^;P3tr^yv;U- (l->3) - 

a-D-i^;njbf^y->;u- (1^6) - a- D- ^^;U3e^y->;u- 

( 1 -» 3 ) - a - D -:i^;Uzi «>JU- ( 1 ^} ©^it*Wr-53g« 

10 mm. Xlic n^#t;SIK*, -a-i*!!. HSI^ti. f£:^3P'J 

. mi&m±i&. nmits <*#ttv s^ia, ft o ^ <d g ai it 14 . mmm 

itm±i^s SeS^ttRSihti. /it H s»? W Jh tt , aHKH. IHStt. 

15 It. nv^n. ^ It 14 ^ a Sit . p «j m 

20 ig 3l(^ m 2 8 ^ IB is 0[) HiB ^ #1 . 

3 0. mf&mt)^. &m^mmm'^-c$>^mm<Dm.mm 2 7 mjh^m 2 

3 1. ■y-'f^p {-»6) - a- D-^;nit:^yv;i/- (i-»3) - 

a ~ D - Jl^ z\ if ^ y Jly - (1-»6) - a- D- ^;i/3hf^y->;U- 
25 (1-»-3) - a- D- ^;U3br^y'>;U- (!-»} o^it^W-^-s 

E3 ^ mm ^^fcU 0. 1 w/w%i-U±^W-l±Uto;tIi^(DiaHm2 7 
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32. -y-'T^p {-»6) - a- D-^^;u3tr^y->;i/- (l-»3) - 

a-D-y;U3tf^y (1-»>6) - a- D- ^'';U3tf^y->;U- 

(1-^3) - a- D- ^^;i.3tf^y->;U- (l-»}<^«ii^Wr-5^tt 

h - ^ » -f V -7 ;u h ;i/ y - :^ . & ;p H ;u y^? y -> H e» 

3 3. ■y--r^'P {-»6) - a- D- ^;H]tr^y->;i,- (1-»3) - 

a-D-i^;Uzitr^y>/;i/- (1-^6) - a- D-i^./l/Zitf^yvyU- 

10 ( 1 -» 3 ) - a - D - ^ Jin t:'^ y '>ju- (!-»} olf it^: wr -5^*^ 

3 4. mmti^s i^^^y. m^^m^. m^w^m^m. 

15 ©SIHo 

3 5. ■y--<^P {-»6) - a- D- ^^JUDbf^yx;!/- (1 

-►3) - a- D-^\;u3e^y>>;u- (l-»-6) - a- D- y;nitf^ 

y->;u- (i-»'3) - a- D- i^juzie^y->;u- (!-»•} (o^jt^W 

-r-S^ttQ*! 5 T^M 6 ^tK^^. V-(^n {-»6) - a - D - a tr 

20 ^y->;U- (l-»3) - a-D-^^UzibT^yv;!/- (l-*6) - a- 
D-^^'JUltf^yi^^U- (1^3) - a- D- i5^;Uzitf^yi/;b- (1 

D-^^;UDt!^y>';u- (1^3) - a- D- ^;uzitf^yv;u- (1 

^6) - a- D- -ifjm\d^y->Jl'- (1^3) - a- D-^^HJtf^ 

3 4 js iciets^^Ho 
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36. ■y-'f^p {-»6) - a- D- i^;uzie^y->;u- (i-»3) - 

a-D->/;i/=ltf^y->;U- (1-^6) - a- D- ^/^Uzitr^yv^U- 
( 1 -»> 3 ) - a - D -^^;u=i v^U- (!-»} omit ^^-r -5^*^ 

5 - (l-»>3) - a- D- ^;U=l|f^y->;i/- (l-»6) - a- D-^;U 

□ bf^y ->;b- (1-^3) - a - D -^fji^zi tf^y ->;U- ( 1 -»■} 
ii^W-r-5^1*Eg*l 1 ^tKS^S. Xli-y-'f^P {^e) -a-D-^;u 

□ (i-»3) - a- D- ^;^;uzie^y (i-^e) - 

a-D-ifJ\^U[:^^y->jU- (1-»3) - a- D->>'';i/Zit;^y->;i,- 

3 8. mwt}K n^n. is^iitt^amw. p u -i^amw^ s 
o u -rn *MciE n « , 

3 9. ^^(o^mtH 3 2m7bs.m 3 8 m o t ti t)uz%im<D mM 
20 mum<Dmf&<mo 

42. ^ U {-*6) - a- D-^^;Uzitf^y>';U- (1^3) - 

a-D-^^";i/=ie^y->;u- (i-»6) - a- D- <i^;uzitf^y->;u- 
25 (1^3) - a- D-^\;uzitf^y>>;U- (1^} <o«ii€-W-r-5^*^ 
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SEQUENCE LISTING 
<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> a -Isomaltosyl-transf erring enzyme, its preparation and uses 
<130> W0843 

<150> JP 149,484/00 
<151> 2000-5-22 

<150> JP 229,557/00 
<151> 2000-7-28 

<160> 10 

<210> 1 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

lie Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 2 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 2 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 

<210> 3 
<211> 8 
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<212> PRT 

<213> Bacillus globisporus 
<400> 3 

lie Thr Thr Trp Pro lie Glu Ser 
1 5 

<210> 4 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 4 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

<210> 5 
<211> 6 
<212> PRT 

<213> Bacillus globisporus 
<400> 5 

Asn Trp Trp Met Ser Lys 
1 5 

<210> 6 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Thr Asp Gly Gly Glu Met Val Trp 
1 5 

<210> 7 
<211> 8 
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3> 

<212> PRT 

<213> Bacillus globisporus 
<400> 7 

Asn lie Tyr Leu Pro Gin Gly Asp 
1 5 

<210> 8 
<211> 10 
<212> PRT 

<213> Arthrobacter ramosus 
<400> 8 

Asp Thr Leu Ser Gly Val Phe His Gly Pro 
15 10 

<210> 9 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 9 

lie Asp Gly Val Tyr His Ala Pro Asn Gly 
15 10 

<210> 10 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 



<400> 10 

lie Asp Gly Val Tyr His Ala Pro Tyr Gly 
15 10 
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